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CHEMICAL INDUSTRIES EXPOSITION PREPARES LECTURE SERIES 


The Management of the Twelfth Exposition of Chemical Industries, which will 
be held in the Grand Central Palace, New York, during the week of May 6, 1929, 
announce that they are arranging for a series of lectures upon chemical engineering, 
apparatus, instruments, and chemical products applied in the arts. These lectures 
will be prepared by members of the staffs of exhibitors in the exposition and will be 
available for presentation in educational institutions throughout the country. 

This course of lectures will in some measure be an extension of the Students’ Course 
which is a regular feature of each Exposition and will now for the first time become 
available to colleges and technical schools which desire to avail themselves of an oppor- 
tunity to have their advanced students hear discussions by authorities upon the various 
subjects. 

Among the lectures already arranged for are: ‘‘Multiple Effect Evaporation and 
Solvent Extraction,’’ by H. Austin, Ernest Scott & Company; ‘‘Drying and Distilla- 
tion,” by R. W. MacGregor, Ernest Scott & Company; ‘‘Continuous Thickening and 
Countercurrent Washing and Chemical Industries,’’ by A. Anable, The Dorr Com- 
pany; ‘‘Dryers of the High Temperature Type,’ by S. Gertz, C. O. Bartlett & Snow Co.; 
‘‘Duriron Equipment,” E. A. Suverkrop, The Duriron Company, Inc.; ‘Thermal 
Conductivity Gas Analysis and Control in Chefnical Process Work,’ by W. O. Hebler, 
Charles Engelhard, Inc.; ‘‘Water-, Acid-, Alkali-, and Oil-Proofing Concrete Con- 
struction,” by M. W. Meyer, Anti-Hydro Waterproofing Co.; ‘Protecting Concrete 
Floors and Tanks against Action by Acids, Alkalis and Oils,’’ by M. W. Meyer, Anti- 
Hydro Waterproofing Co.; ‘Principles of Pyrometry; Instruments in Industry and 
the Power Plant for the Measurement of Temperature and Flow,” by C. H. Kerr, 
Brown Instrument Company; ‘‘Use of Diatomaceous Silica in Filtration Processes,’’ 
illustrates the theory of filtration and clarification methods in industrial processes, 
by E. A. Phoenix, Celite Products Company; ‘‘Workability in Concrete with Particular 
Reference to the Use of Diatomaceous Silica,’’ designed for Civil Engineering Students 
by E. A. Phoenix, Celite Products Company; ‘High Temperature Insulation,’’ dis- 
cusses subject of heat transmission and calculation losses through walls, interesting 
to chemical and mechanical engineering students, by E. A. Phoenix, Celite Products 
Company. 

Colleges, Schools, and Educational Institutions seeking to take advantage of this 
lecture series may address Charles F. Roth, Manager of the Exposition with offices 
at Grand Central Palace. Some of the lecturers will be available in certain localities 
and others for convenience when upon travel tours. 


Chemical Treatment Saves Ancient Manuscript. The aid of ultra-modern 
chemistry has been invoked to salvage another relic of the remote past. 

An ancient leather roll of Egyptian writing had lain unopened for 50 years in 
the British Museum because it was so brittle that no one dared unroll it. Experi- 
ments with a broken fragment of the leather in the museum’s laboratory, however, 
finally gave scientists a clue as to how to handle the mysterious manuscript. 

Several thin coatings of celluloid were soaked into the pores of the leather, after 
which it was cemented with strong celluloid onto a piece of celluloid-treated cheese- 
cloth. In this way it was unrolled without a break and pressed flat between two glass 
plates to dry. It remained perfectly flat after drying and can now be read with ease.— 
Science Service 
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EDITOR’S OUTLOOK 


HE student of the history of science cannot fail to be impressed 
with the infusion of new life which may result in one particular 
branch through the application of the tools and methods of another 
Josiah branch. Chemistry has frequently been the bene- 
E ficiary of such adoptions. Not the least of the “‘outside”’ 
Willard ; A 
Gibbs contributors to the advancement of chemistry was 
Willard Gibbs, whose mathematical writings fifty years 
ago laid the foundations of thermodynamics. Like many another 
prophet he found honor abroad long before his work was appreciated 
or understood at home. 

Yet tardy as was the recognition of the greatness of Willard Gibbs, 
it is now complete, and plans are under way to give it tangible expression. 
Among the admirers of Gibbs who are taking an active part in the 
furtherance of those plans is Dr. John Johnston whose article in this 
issue is presented through the courtesy of the Yale Scientific Monthly. 
For the loan of the excellent portrait reproduced on the opposite page 
we are indebted to Dr. Ralph G. Van Name of Yale University. 


HAT incident of the 75th meeting of the American Chemical Society 

which will undoubtedly prove of greatest permanent significance 
was the gift of $360,000 to the Society for use in the recording and 
indexing of the chemical literature of the world. Of this 
amount, $250,000, was presented by the Chemical Foun- 
dation, Inc., of which Francis P. Garvan is president. 
The remaining $110,000 came from the industries. 

For years we have emphasized the vital importance of scientific re- 
search, with but little stress upon the importance of recording results 
and the equally important task of indexing such records.’ Therefore, 
it is not surprising that grants for research have enabled the productivity 
of the laboratories to outrun the facilities available to adequately collate 
their results. ‘The chemical world finds itself in the position of a farmer , 
blest with bumper crops but without barns to store them. 

Since 1907 Chemical Abstracts, supported almost wholly by the Amer- 
ican Chemical Society, has labored mightily at the task of recording. 
Slowly increasing income has been forced to meet the rapidly increasing 
burden imposed only through the exercise of remarkable ingenuity in 
space conservation and at the expense of some degree of adequacy. 
The point had been reached where continuation, even at the present 
level of efficiency, was impossible without outside assistance. These 
recent gifts assure an adequate five-year program, together with some 
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provision for the preparation of the next decennial index. The Society 
hopes that a two million dollar endowment fund can be raised to estab- 
lish the permanency of this program. 

Those who desire to advance the cause of chemistry may well give 
serious consideration to the opportunity here afforded. 


NE could not hope to discover a more striking example of the un- 

scientific attitude in the conduct of public affairs than is presented 

by the House substitute measure providing for the disposition of Muscle 

Science and Shoals. Quoting the excellent summary of The Fer- 
Government iilizer Review, the proposed amendment: 


Creates the ‘‘Muscle Shoals Corporation of the United States.”’ 

Turns over to this corporation without rental or other charges all of the Muscle 
Shoals properties which originally cost the taxpayers about $140,000,000. 

Provides $10,000,000 of operating capital from the public treasury which shall be 


interest free during the first five years. 
Directs the corporation to manufacture not only nitrogen but complete fertilizers— 
authorizing purchase of the materials it does not make, which certainly was not con- 


templated under the National Defense Act. 
Puts the government in the fertilizer business from start to finish by requiring the 


corporation to sell at retail for cash, f. o. b., Muscle Shoals. 
Authorizes the sale of surplus power. (In 1927 the income from power was over 


$1,300,000.) 
Requires sales of fertilizer to be at cost, and power income is to be subtracted from 


fertilizer manufacturing costs in arriving at prices. 

Authorizes free distribution of 5 per cent of total production ‘“‘for experimentation” 
at all times and as high as 15 per cent under certain conditions. 

Orders the corporation to build and operate superphosphate (acid phosphate) 
plants of which we now have a great excess capacity. 

Orders the immediate use of a nitrogen-fixation process that consumes over three 
times as much power per ton of nitrogen as modern plants now being constructed and 


operated in the United States. 
Authorizes copying and use of any private patents, thus discouraging further pri- 


vate research. 
Confers the right to condemn private property on a governmental corporation which 


is to compete with private enterprise. 


An industry representing an enormous investment of private capital 
is to be destroyed or seriously crippled by unfair competition, power is to 
be uneconomically expended, and a wholesale steal of patents is to be 
authorized—all for the sake of a gesture designed to make the farmer 
think that something is being done for him. As a matter of fact the 
farmer now receives more return from a dollar spent for fertilizer than 
from one spent for any other commodity, and only about three per cent 
of his income is spent for fertilizer. A prime case of burning a house to 


roast a pig! 
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JOSIAH WILLARD GIBBS, AN APPRECIATION * 


JouN JounsTon, U. S. STEEL CorRPORATION, NEw York City 


It is somewhat of an anomaly that the fiftieth anniversary of the publi- 
cation, in the Transactions of the Connecticut Academy, of the first part of 
Gibbs’ great work on the equilibrium of heterogeneous substances should 
have been signalized in Holland by the publication of a Gibbs number of 
their chemical journal, the Chemisch Weekblad; whereas few, if any, in 
America took thought of the matter at all. It is furthermore anomalous 
that the contributors to this number should include besides the Hollanders, 
a Frenchman, a Canadian, a Norwegian, two Englishmen, but no American. 
Truly a prophet is not without honor save in his own country. 

This is instanced in another way. Quite a number of foreigners visiting 
Yale have asked about a memorial to Gibbs, and have expressed astonish- 
ment at the reply that there is none, apart from a bas-relief on the stairway 
of the Sloane Physics Laboratory—and this bas-relief is the gift of Pro- 
fessor Walther Nernst of the University of Berlin. One visitor, a distin- 
guished Swedish scientist, was not satisfied until he had laid a wreath upon 
Gibbs’ grave. ‘This is a condition of affairs which, it is expected, will 
soon be remedied by the establishment at Yale University of an appro- 
priate memorial in the form of a Willard Gibbs professorship. Those 
appointed to this professorship would, it is contemplated, be men from 
other institutions qualified to give a course of lectures, extending over one 
or two terms, in some branch of Chemistry, Physics, or Mathematics, 
particularly in those fields especially associated with the name of Gibbs; 
and they would be considered as temporary members of the faculty giving 
courses regarded as a regular part of the university curriculum. The 
rotation of eminent men from many countries, each an outstanding figure 
in his own line of work, would serve as an inspiration to faculty and student 
alike, and thus would constitute a continuous memorial to Gibbs. 

At present one can merely adapt the epitaph to Sir Christopher Wren, 
“Si monumentum requiris circumspice,” in suggesting that the visitor read 
Gibbs’ papers and ponder their manifold practical consequences, both 
direct and indirect. But his most important papers are again out of print 
and difficult of access, as indeed they have been for a considerable fraction 
of the period since their first publication. ‘This difficulty will soon be re- 
moved by the publication—arrangements for which are well under way— 
of an inexpensive edition of his works. But another difficulty remains, 
for Gibbs’ reasoning is so rigorous that few people have been willing to 
study his works sufficiently to grasp their full implications; for to him 
“mathematics is a language,” as he is reported to have stated in a faculty 
meeting engaged upon the Sisyphean task of determining the course of 

* Reprinted from Yale Scientific Magazine. 
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study to be pursued by the average student. ‘This difficulty of interpre- 
tation may, it is hoped, be alleviated by the publication of a volume or 
volumes, in which his work would be amplified and explained, with illus- 
trations of its application to some of the multifarious experimental cases 
which have in the meantime been investigated; arrangements are now 
under way to have these essays written by those most competent in the 
special fields. ‘This should serve to widen the appreciation of Gibbs’ con- 
tribution to natural philosophy; for, particularly as regards many of the 
developments of great economic value, those who have benefited are quite 
unaware of the fact that without Gibbs’ work these developments would 
not have been possible. Nor is it a case of which it may be asserted that 
someone else would have done it; this would be true with respect to iso- 
lated theorems, but only a genius of the first order could imagine and ar- 
range the whole as a connected philosophy. It may well be remarked here 
that no mistake has yet been discovered in Gibbs’ work—the accumulation 
of experimental observations has merely-verified his predictions, and in no 
case run counter to them—though in the fifty years since publication 
many principles and theories of physical science then generally accepted as 
fundamentally true have proved to be incompletely valid or even erroneous. 


Salient Facts about His Life 


Before endeavoring to set forth just what was achieved by Gibbs, let us 
recall the main facts of his life. Josiah Willard Gibbs was born in New Ha- 
ven, February 11, 1839, the fourth child and only son of Josiah Willard 
Gibbs, Professor of Sacred Literature in the Yale Divinity School, and of 
his wife, Mary Anna, daughter of Dr. John Van Cleve of Princeton. He 
entered Yale College in 1854, graduated in 1858, and continued his studies 
in New Haven until 1863, when he received the degree of Doctor of Phi- 
losophy, the title of his dissertation being ‘‘On the Form of the Teeth of 
Wheels in Spur Gearing.’”’ He then spent three years as a tutor, the first 
two in Latin, the last in Natural Philosophy, and in 1866 went to Europe, 
first to Paris, then to Berlin, and finally to Heidelberg, where at that time 
both Kirchhoff and Helmholtz were active. In 1869 he returned to New 
Haven and in 1871 he was appointed Professor of Mathematical Physics in 
Yale College, a position which he held until his death, April 28, 1903. 
Scientific honors of all kinds came to him; medals, degrees, membership 
in academies and other learned societies; and he was in correspondence with 
Kelvin, Clerk Maxwell, Boltzmann, and other contemporary European 
leaders in mathematical physics. 


His Most Important Works 


In 1873, when 34 years old, he published in the Transactions of the 
Connecticut Academy two papers, one entitled “Graphical Methods in 
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the Thermodynamics of Fluids,’ the other ‘““A Method of Geometrical 
Representation of the Thermodynamic Properties of Substances by Means 
of Surfaces;” and, following these, in 1876 and 1878, the two parts of the 
great paper “On the Equilibrium of Heterogeneous Substances,” which is 
generally “considered his most important contribution to physical science, 
and which is unquestionably among the greatest and most enduring monu- 
ments of the wonderful scientific activity of the nineteenth century” 
(Bumstead).! His subsequent principal writings in the years 1881- 
1893 deal with multiple algebra and vector analysis (the latter finally 
published in 1901 as a treatise edited by Professor E. B. Wilson); with 
the electro-magnetic theory of light, a series which appeared between 1882 
and 1889; and lastly a work entitled ‘“Elementary Principles in Statistical 
Mechanics,” in which he returned to a theme closely connected with his 
work on thermodynamics. At his death were found a few fragments, 
intended as portions of a supplement to the ‘‘Equilibrium of Heterogeneous 
Substances; these are published in the ‘‘Scientific Papers.’’ It is of 
interest to note that one of the topics he proposed to treat is “entropy as 
mixed-upness,”’ a point of view which during the last few years has been 
widely adopted. 

Of his work, the classic paper on “The Equilibrium of Heterogeneous 
Substances’’ has exerted the greatest influence, in particular upon the de- 
velopment of chemistry; indeed, according to Ostwald, “To general chem- 
istry he gave form and content for a hundred years.’’ The Copley medal 
of the Royal Society was, in 1901, awarded to him as ‘“‘the first to apply 
the second law of thermodynamics to the exhaustive discussion of the 
relation between chemical, electrical and thermal energy and capacity 
for external work.’ Larmor in the article “Energetics” in the Encyclo- 
pedia Britannica wrote: “His monumental memoir . . . . made a clean 
sweep of the subject, and workers in the modern experimental science of 
physical chemistry have returned to it again and again to find their empirical 
principles forecasted in the light of pure theory, and to derive fresh inspi- 
ration for new departures.” 

As an illustration of the succinct style in which this memoir is written— 
a style in which every word counts and no word is redundant—I quote the 
first paragraph: 

“The comprehension of the laws which govern any material system 
is greatly facilitated by considering the energy and entropy of the system 
in the various states of which it is capable. As the difference of the values 
of the energy for any two states represents the combined amount of work 
and heat received or yielded by the system when it is brought from one 
state to the other, and the difference of entropy is the limit of all the 


1 “The Scientific Papers of J. Willard Gibbs,” edited by Henry Andrews Bumstead 
and Ralph Gibbs Van Name, 2 volumes, 1906. (Volume 1 now out of print.) 
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possible values of the integral (dQ denoting the element of the heat 


received from external sources, and ¢ the temperature of the part of the sys- 
tem receiving it), the varying values of the energy and entropy characterize 
in all that is essential the effects producible by the system in passing from 
one state to another. For by mechanical and thermodynamic contri- 
vances, supposed theoretically perfect, any ssipply of work and heat may be 
transformed into any other which does not differ from it either in the 
amount of work and heat taken together or in the value of the integral 


d - , ; 
dQ But it is not only in respect to the external relations of a system 


that its energy and entropy are of predominant importance. As in the case 
of simply mechanical systems (such as are discussed in theoretical me- 
chanics), which are capable of only one kind of action upon external systems, 
viz., the performance of mechanical work, the function which expresses 
the capability of the system for this kind of action also plays the leading 
part in the theory of equilibrium, the condition of equilibrium being that 
the variation of this function shall vanish, so in a thermodynamic system 
(such as all material systems actually are), which is capable of two differ- 
ent kinds of action upon external systems, the two functions which 
express the two-fold capabilities of the system afford an almost equally 
simple criterion of equilibrium.” 

It ends abruptly with equation 700, which is in effect the correct equa- 
tion for the electromotive force of what Gibbs calls ‘‘a perfect electro- 
chemical apparatus,” or a reversible cell; it comprises some 300 pages of 
close reasoning in which many important theorems are enunciated, and 
rigorously derived, for the first time. 


His Genius Unappreciated 


To convey an adequate idea of just what Gibbs achieved is no easy task, 
as may be imagined from the fact that it took another genius of the first 
rank—Clerk Maxwell, who formulated electrodynamics, unified many 
phenomena apparently diverse, and was enabled to make predictions which 
have culminated in radio, if indeed they can be said to have culminated— 
to apprehend what Gibbs had done; and a period of a quarter of a century 
had to elapse before it was appreciated, except by a small number of 
outstanding men. ; 

Many of you have formed some acquaintance—perhaps only a nodding 
acquaintance—with dynamics, and have learned painfully the way in which 
a body moves under certain conditions, e. g., in free flight, or down an 
an inclined plane; or what happens when two bodies collide; these ele- 
mentary calculations are always subject to the simplifying assumption 
that the slowing up due to friction may be neglected. The justification for 
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this simplification is that the result is that which is approached more and 
more nearly as the frictional resistance is diminished indefinitely. These 
problems deal only with a single body, or at most with two bodies, and pay 
attention only to their mass or size, but not at all to their chemical consti- 
tution nor to any changes in them which may arise as the result of the mo- 
tion or collision. 

Now if one is to get a rational basis for foretelling if and to what extent 
chemical change will proceed in a system—this being in effect the task which 
Gibbs set himself—one has a very much more complex problem. For the 
smallest amount of material which we ordinarily deal with practically 
is comparable to a teaspoonful of water, but this contains of the order of 
107% particles. This is an almost inconceivably large number; an illus- 
tration may help to show how large. Ifa being at the beginning of geologic 
time—say a thousand million years ago—had begun to count, not by 
units but by millions—one million, two million, three million, and so on— 
he would only now be approaching this number. 


Extraordinary Accuracy in Complicated Formulas 


Thus Gibbs set himself the far more formidable task of formulating what 
would happen when very large numbers—to be reckoned in millions of mil- 
lions of millions—of particles, and of particles of different kinds, in different 
states, solid, liquid, gaseous—are brought together; and what would be the 
effect upon such a system of particles of changes in the external conditions 
of temperature and pressure. He was examining the state of equilibrium 
of systems and discovering how this state of equilibrium is influenced 
by change in the conditions to which the system is subject; but in this 
case, again, to postulate equilibrium does not really limit the applicability 
of the results, for in an actual case we can make allowance for those factors 
which resemble friction in that they impede the processes of change. 
In other words, he was seeking a measure of the tendency of any system 
to change; the farther from equilibrium, the greater is this tendency, and 
it becomes zero only when equilibrium has been attained. ‘To achieve 
this purpose he could not, of course, consider the particles individually, 
but had to use what are in effect statistical methods—to use as charac- 
teristics of the system quantities such as temperature or pressure which 
represent a statistical average related to the motion of the particles. 

This kind of idea may, perhaps, be illustrated by an example familiar to 
you. ‘The annual death rate in a stable community is a definite figure, 
which is now changing rather slowly, apart from some special cause such 
as a new epidemic. If we take it that New Haven has a population of 
200,000 and a death rate of 15, we can predict that there will be close to 
3000 deaths in 1928; we cannot foretell whether any given person will die. 
This is the basis upon which the life insurance company makes its bet 
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with you as to the duration of your life—a bet in which you can make a 
financial gain only by dying before your statistical expectation of life has 
run. In other words, this method considers the crowd and not the in- 
dividual; and the larger the crowd, the more uniform will the mortality be, 
and so the more certain are the results of this statistical method of inquiry. 
The number of marriages, divorces, and births—the unions and disunions 
of individuals and their resultants—may be treated in a similar way, the 
whole comprising vital statistics. In a sense, then, Gibbs is considering 
vital statistics of atoms, the birth rate and death rate of each of the kinds 
of particle composing the system, and from this deducing what the stationary 
state of the system will be. And in his systems he has an advantage in that 
he is dealing with such enormous numbers of particles that the results, 
instead of being merely probable, are in fact certain. The great merit 
of this mode of attack is its freedom from assumptions of any kind— 
other than the laws of thermodynamics, the truth of which has been experi- 
mentally demonstrated so that any exception is extraordinarily improbable 
—in other words, its great generality ; though this, on the other hand, renders 
more difficult the application of Gibbs’ results to specific questions. 

Gibbs then derives, by absolutely rigorous reasoning, equations in terms 
of these characteristic statistical quantities for each kind of particle 
present, equations which enable one to predict how the system will react 
toward outside influences. In order to make this precise prediction in 
any specific case, one must know the values of the several characteristic 
quantities which must, in general, be determined by special experiments. 
Our knowledge of these constants is still very incomplete, and there will be 
work for many generations of chemists before it is complete. But each 
one, being characteristic of a substance, can be applied to any case in which 
that substance as such takes part, and need not be determined separately 
for the numberless permutations which are possible. For we know at 
least a million different individual chemical substances belonging to many 
thousands of different families, and this is but a small fraction of those 
that remain to be discovered and identified; and any one of these may, 
in principle, react with or at least influence the behavior of any other. 


Great Influence on Development of Chemistry 


With the more general: realization of the significance of Gibbs’ work, 
about the beginning of the present century, chemistry took a new tack 
and addressed itself to problems which in a sense had hardly been recognized 
as problems previously. In the 90’s many chemists and physicists were 
almost of the opinion that the main outlines of physical science were known, 
and that little remained to do except to fill in more or less unimportant 
details; now we realize how grotesquely inadequate this picture was, and 
that what we know is an infinitesimal part of what remains to be known. 
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This has again enhanced the romance of physical science, the sport of 
chemical work; for to penetrate into the unknown, to discover what is 
beyond the horizon, is the most attractive and enticing kind of amuse- 
ment. In this change of attitude in chemistry Gibbs’ work played a large 
part, leading as it did to the development of what has become known 
as physical chemistry; for his work—and particularly that small part of it 
known as the phase rule—proved to be an unfailing guide in the inter- 
pretation of experimental results. What the phase rule does in effect is 
to enable one to classify the multifarious, apparently altogether diverse, 
systems encountered experimentally into a small number of categories; 
those within any category behave in essence identically, whether simple 
or complex. This results in a great economy of thought and effort, as 
otherwise we would have to consider as a separate individual, each a law 
unto itself, every one of the large number of systems with which we have to 
deal practically. 

In other words, we do not have to consider each chemical substance 
as an absolute individual which must be completely known before we 
can describe its response to changed conditions—though this is not yet 
universally realized. Gibbs’ work has provided a philosophy, a system 
of molecular ethics, a correlation of behavior of substances which simplifies 
our task of description in a way entirely comparable with the simpli- 
fication effected by Newton in describing the paths of the heavenly bodies. 
It is altogether fundamental to progress in the science of chemistry, to 
the vision of the subject-matter as a connected whole, with evolution 
from the simple to the complex, instead of as an unruly mob of isolated 
facts. 

Many tributes to the value of Gibbs’ work, both to the progress of science 
and to the development of industrial processes, could be cited if space 
permitted; it will suffice to quote a few sentences from a paper written by 
Professor F. G. Donnan: 

“Gibbs ranks with men like Newton, Lagrange, and Hamilton, who by 
the sheer force and power of their minds have produced those generalized 
statements of scientific law which mark epochs in the advance of exact 
knowledge . . . The work and inspiration of Gibbs have thus produced not 
only a great science, but also an equally great practice. There is, today, 
no great chemical or metallurgical industry which does not depend, for 
the development and control of a great part of its operations, on an under- 
standing and application of thermodynamic chemistry and the geometrical 
theory of heterogeneous equilibria.” 

In short, he is regarded by those most competent to assess his work 
as on a par with men such as Newton or Maxwell; and his fame, in its scope 
and international character, is greater than that of any other Yale man, 
or of any American scientist. Indeed Lord Kelvin said here, a few years 
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ago, that by the year 2000 Yale would be best known to the world for having 
produced Willard Gibbs. 

In conclusion, may I apply to Gibbs his own very apt words to be 
found in his obituary notices of Clausius (one of the founders of thermo- 
dynamics) and of his colleague and friend Hubert Anson Newton (Yale 
1850; Professor of Mathematics 1855-1896) : 

“The constructive power thus exhibited, this ability to bring order out of 
confusion, this breadth of view which could apprehend one truth without 
losing sight of another, this nice discrimination to separate truth from 
error—these are qualities which place the possessor in the first rank of 
scientific men . . . But such work as that of Clausius is not measured by 
counting titles or pages. His true monument lies not in the shelves of li- 
braries, but in the thoughts of men, and in the history of more than one 
science. 

“But these papers show more than the type of mind of the author; 
they give no uncertain testimony concerning the character of the man. 
In all these papers we see a love of honest work, an aversion to shams, 
a distrust of rash generalities and speculations based on uncertain prem- 
ises. He was never anxious to add one more guess on doubtful matters 
in the hope of hitting the truth, or what might pass as such for a time, but 
was always willing to take infinite pains in the most careful test of every the- 


ory. ‘To these qualities was joined a modesty which forbade the pushing 
of his claims, and desired no reputation except the unsought tribute 


of competent judges.” 
May I express the hope that we may endeavor humbly to follow in his 


footsteps? 


Vitamin in Cod’s Eggs Aids Development of Young. Vitamin D, widely known as 
a preventive of rickets, may play an additional and equally important part in the normal 
development of the egg and the young, Dr. Alfred F. Hess of Bellevue Hospital announced 
at the recent meeting of the American Philosophical Society. 

Cod-liver oil is one of the richest known sources of this vitamin used for the pro- 
tection and cure of rickets, yet it is evident, said Dr. Hess, that this cannot be its func- 
tion in the cod and other fish, the livers of which contain this factor in varying amounts. 

Investigation of the problem showed that eggs of all fish, and hens’ and snakes’ 
eggs as well, contain the valuable antirachitic factor. Although present in the hen’s 
egg, it does not occur in the livers of young chicks. 

“In other words,”’ explained Dr. Hess, “this ‘vitamin’ has been utilized and used 
up in the course of the development of the chick. The same is true in regard to fish. 
Although fish eggs are rich in the antirachitic factor, the fish fry are devoid of it. A 
consideration of all these data, together with others, makes it evident that the so- 
called antirachitic vitamin has one or more functions in addition to the protection 
and cure of rickets. It may have several functions. Evidently, however, one is closely 
associated with the normal development of the egg and of the young. 

“Whether this fact can be applied to mammals is a question which has not been 
investigated.’’—Science Service 
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THE STORY OF PAINT AND VARNISH. PARTI 


E. C. Ho,ton, THE SHERWIN-WILLIAMS CoMPANY, CLEVELAND, OHIO 


Any attempt to tell the story of paint and varnish is certain to lead us 
back to the time antedating authentic history. Today we look upon 
this industry as a branch of chemistry and recent writers have given 
expression to the thought that it is now rapidly coming under scientific 
control, having been rescued from the empiricists within the last two 
or three decades. 

However true this may be, we moderns are too eager to exploit our re- 
cent meager steps forward and to belittle the tremendous advance made by 
those who preceded us and built the roads for our forward march. 

Nature is and always has been the Master Artist. Her lavish use 
of color has ever inspired man in his attempt to imitate her. The un- 
tutored savage in all ages and in all climes has attempted to beautify him- 
self and his surroundings by following in her footsteps. Every civiliza- 
tion, of which we have any knowledge, has made use of colored earths 
and other colored minerals for decorating its people, its temples, the 
implements and trappings of war, the paraphernalia used in the practice of 
medicine, religious rites, burial of the dead, etc. 

In ancient Assyria, in ancient Egypt, and in ancient Maya, ochres, um- 
bers, copper and cobalt compounds, whiting, charcoal, and other pigments 
were used. In India, China, and Japan, pigments, paints, and lacquers 
have long been used. In ancient Greece and in Rome other pigments 
than those found in nature had come into use. In Europe during the 
middle ages several new pigments were added and by the middle of 
the last century nearly all of the mineral pigments known today were 
in use. 

Pliny in his Natural Philosophy gives some idea of the state of the art 
at the beginning of the Christian Era. 

He describes pigments which we recognize as lampblack, bone black, 
ivory black, vine black, realgar, orpiment, bole, yellow, red and brown 
ochres and umbers, also blue and green copper minerals, lapis lazuli, 
white lead, red lead, cinnabar, white mineral substances probably of the 
nature of talc or asbestine and chalk, also a purple lake which was a white 
mineral dyed with Tyrian purple and a green lake which was a copper 
mineral dyed with weld. These pigments were applied as water paints 
or with wax in encaustic painting. 

“Purpurissum,” a Tyrian purple lake, was used with glair of egg as a 
glaze over ‘‘Sandyx’’ orange mineral red lead, to give the appearance of 
“minum,” mercury vermilion. ‘‘Purpurissum’’ was also used as a glaze 
over “‘Caeruleum.” 

The following excerpts from Pliny are of interest. 
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Book XXXIII, Cuap. 27 


Native chrysocolla, known as “uva,’’ differs from the other in its hardness more 
particularly; and yet hard as it is it admits of being colored with the plant known as 
“luteum.” Like flax and wool it is of a nature which imbibes liquids. For the purpose 
of dyeing it is first bruised in a mortar, after which it"is pressed through a fine sieve. 
This done it is ground, and then passed through a still finer sieve; all that refuses to 
pass being replaced in the mortar, and subjected once more to the mill. The finest 
part of the powder is from time to time measured out into crucibles where it is macerated 
in vinegar, so that all the hard particles may be dissolved; after which it is pounded 
again, and then rinsed in shell shaped vessels, and left todry. ‘This done the chrysocolla 
is dyed by the agency of schist alum and the plant above mentioned and thus it is painted 
itself before it serves to paint. 

It is of considerable importance, too, that it should be absorbent and readily take 
the dye; indeed if it does not speedily take the color scytanum and turbistum are added 
to the dye; such being the names of two drugs which compel it to absorb the coloring 
matter. When chrysocolla has been thus dyed, painters call it “orobitis,’’ and dis- 
tinguish two kinds of it, the cleansed orobitis which is kept for making lomentum, and 
the liquid,. .. . Both these kinds are prepared in Cyprus but the most esteemed is that 
made in Armenia; the next best being that 6f Macedonia. It is Spain, however, that 
produces the most. The great point of its excellence consists in its producing exactly 
the tint of corn when in a state of freshest verdure. 


Book XXXV, Cuap. 32 
Wax, too, is stained with all these coloring substances for encaustic painting, a 


process which does not admit of being applied to walls, but is in common use by way of 
ornament for ships of war, and indeed merchant ships at the present day. As we go 
so far as to paint these vehicles of danger no one can be surprised if we paint our funeral 
piles as well, or if we have our gladiators conveyed in handsome carriages to the scene 
of death, or at all events, of carnage. 

When we only contemplate this extensive variety of colors we cannot but admire 
the ingenuity displayed by the men of former days. 


Book XXXIII, Cuap. 40 
One motive, however, for giving an undercoating of syricum to ‘minimium, is the 
evident saving of expense that results therefrom. 
(According to Aetius, syricum was made by the calcination of pure ceruse, white 
lead. Book XXXV, Chap. 25.) 


Insects That Work for Man 

The honey bee for thousands of years has provided binding material 
for pigments, honey for the water colors, and wax for encaustic painting. 

The lac insect of India, the coccus lacca (lacca tachardia), injures and 
stunts or kills the shrubs and trees on which it feeds, but in so doing there 
is produced a composition of resin, wax, and dye which constitutes the ‘‘stic 
lac’’ of commerce. ‘This when crushed and washed free from the wood, 
bark, and dye becomes ‘“‘seed lac.”’ 

“Seed lac” softened by heat and drawn into sheets and broken into 
flakes becomes ‘“‘shellac.’”” The most common variety is called “orange” 
shellac; darker grades are “garnet,” “‘ruby,”’ etc. 
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Shellac may be bleached and then is known as ‘“‘white shellac.” Both 
orange and white shellac have been and still are of great importance. 

The insects which sting the foliage of nut tress, producing galls, not only 
have made possible our ordinary writing inks but have also given us some 
of our fastest blues and violets, the oxazine colors, which, however, have 
as yet found little use in paints. ‘There is one insect, however, which has 
played a distinguished and romantic réle. The story of this insect might 
be called the romance of the red, white, and blue or the surprising result 
of a happy experiment. 

The cochineal louse family is very large, its members differing from one 
another according to the plant furnishing nourishment and the climate of 
its habitat. 

The cochineal of the cactus, coccus cacti, is the hero of this romance, 
or more properly the heroine, since it is the female of the species which 
furnishes the coloring matter used for so many years in the beautiful car- 
mine and crimson lakes. ‘These lady insects are either allowed to die 
naturally, while happily feeding on the cactus leaves, or are ruthlessly 
swept from their banquet tables and roasted or steamed to death. They 
die to dye. Their dried bodies are shipped to the dyers and color makers. 
The coloring matter is extracted by means of boiling water and then the 
filtered solutions of color are treated with alum and alkalis or alkaline 
carbonates and other chemicals, and the beautiful carmine lake separates. 
For hundreds of years the purple, crimson, and scarlet lakes were cochineal 
colors produced in this way. 

From the lowly cactus leaf to the most gaily decorated coaches of the 
last century and even to the bishop’s cap, the king’s robes and the prima 
donna’s cheeks and lips was quite a step but this is only the beginning of 
the story. 

In 1704, Diesbach, in Berlin, while experimenting in making cochineal 
alumina lakes, with green vitriol, used a potassium carbonate which 
Dippel had previously used, in purifying an oil obtained by the destructive 
distillation of dried blood. Instead of an improved crimson lake, Diesbach 
obtained a bluish mixture. He studied this phenomenon and experimented 
and found that by calcining potash with dried blood and leaching the 
product with water he obtained a lye which would give a blue when added 
to solutions of iron salts. ‘This lye was called ‘“‘blood lye.” 

He developed a successful process for making this new blue and the 
process was operated and kept a secret for about twenty years until 
Woodward, an Englishman, published it. In Germany this blue became 
known as Berlin blue, in England as Prussian blue, and in France the 
purer quality was called Paris blue. 

In 1752 Macquer found that by boiling Berlin blue with potash there 
was a neutralization of the potash and iron hydroxide separated. This 
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new salt he at first called “‘phlogisticated alkali’ and later named ‘‘blood 
lye salt.’”’” ‘Today this is known as the “yellow prussiate of potash’’ or 
potassium ferrocyanide. 

In 1782 Scheele produced hydrocyanic acid from Berlin blue and also 
from “‘blood lye salt.” He described it in the language of the day as being 
composed of “‘volatile alkali,’ “‘aerial acid,’ and ‘“‘phlogiston.”” Bergman 
thought the color was due to this acid and called it ‘‘blue acid.” 

In 1814 Gay-Lussac and Porret determined the composition of the 
ferrocyanides; the next year Gay-Lussac established the composition 
of the cyanides and Gmelin in 1822 that of the ferricyanides. Later 
Liebig cleared up the reactions relating to these, and Gentele and others 
developed the technical methods for the economic production of these 
various blue pigments in use today. The subsequent story of carbon 
and nitrogen is largely outside the field of paint but is closely related to 
Berlin Blue, and is dependent upon the knowledge of its constitution. 

It is the story of a vast extension of organic syntheses, of the 
purification of illuminating gas, of the economic extraction of gold, 
and of the stability of nations, and last but not least the recovery 
of nitrogen from the air and its conversion into high explosives for 
use in national defense as well as in mining and road-building and 
the production of fertilizers to enrich our farms. 


The Elements 


Gold, silver, mercury, copper, tin, aluminum, zinc, lead, and carbon are 
the elementary pigments in common use today. 

Gold, silver, copper, tin, aluminum, and some alloys are rolled and 
hammered until they are converted into brilliant flakes or fine powders 
which may be mixed with varnishes or lacquers (‘‘bronzing liquids’) and 
applied with a brush. These are known as “liquid gold,’’ “liquid silver,” 
bronze paints, etc. 

Sometimes these metallic powders are blown or dusted onto varnished 
or lacquered surfaces while still ‘‘tacky,’’ and are caught and held fast, 
thus producing a very brilliant coating. 

Finely powdered zinc and powered lead are used for protective rather 
than decorative effect. Copper and mercury owing to their toxic proper- 
ties enter into compositions used on ships’ hulls to retard fouling by marine 
growths. 

The element carbon is used quite extensively as a pigment. Graphite, 
a natural form of carbon, is found in many parts of the world. The crys- 
talline varieties are less desirable as pigments than the amorphous. Some 
of the amorphous varieties ranging in carbon content from 95% to even 
less than 50% make excellent pigments. Artificial graphite made by heat- 
ing anthracite coal in an electric furnace is equally good. 
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Lampblack, made from the smoke arising from incomplete combustion 
of oils, tars, pitches, etc., and gas black, a soot produced from natural 
gas by impinging a flame on a chilled surface, are important pigments. It 
is estimated that in the year 1925, 140,000,000,000 cubic feet of natural 
gas were burned in producing 177,417,378 pounds of carbon or gas black. 
The larger part of this pigment is used in coloring rubber and moulded 
compounds although very large quantities are used in paints and printing 
inks. 

Charcoal made from bone and consisting mainly of calcium phosphate 
and carbonate and carrying about 12% of carbon is a beautiful black, 
while charcoal made from wood although carrying much more carbon 
is less desirable. 


The Sulfide Pigments 


The sulfides of arsenic, antimony, cadmium, mercury, and zinc have all 
been used as pigments in paint. The sulfide of antimony or antimony 
vermilion is now used but little in paints, although it still is of considerable 
use in rubber compounds. 

Realgar and orpiment, the red and yellow sulfides of arsenic so fre- 
quently used in ancient times, find very little use in paint today. 

Mercury sulfide, the natural cinnabar, long ago ceased to be a com- 
mercial pigment but the artificial product known as English mercury 
vermilion or Chinese vermilion is still used, although less extensively 
than formerly. 

Cadmium sulfide may be had in beautiful yellow and orange tones 
but is expensive and is not extensively used. 

Zinc sulfide is a pigment of great opacity and in combination with 
barium sulfate or blanc fixe in the pigment known as lithopone it is very 
extensively used, especially in flat wall paints for interior decoration. 
In these paints it has recently very largely displaced white lead and white 
oxide of zinc. 

This pigment first made in France by De Douhet about 1847 and later 
developed in England as Orr’s white or Charlton white, within the last 
twenty years has been improved still further, both in Europe and in the 
United States, so that today it is a very important pigment. In brief 
this pigment is made as follows: 

The mineral ‘‘barite ’’ ‘“barytes,”’ ‘‘heavy spar,” or “‘tiff,” a natural form 
of barium sulfate (BaSO,) ocurring in many lands, is crushed and pulverized 
and mixed with pulverized coal. The mixture is heated, usually in a 
revolving furnace, in the presence of a reducing atmosphere. 

The resulting product is leached with water giving a solution which may 
be considered as being substantially barium sulfide, BaS. Some of the 
pulverized coal, carbon, has burned at the expense of the oxygen in the 
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BaSO, leaving BaS and forming carbon monoxide and carbon dioxide. A 
solution of zinc sulfate is prepared by one of several methods. It may 
be prepared directly from the zinc ore, zinc sulfide (‘‘Sphalerite,’’ ‘‘black 
jack,” ‘“‘blende’”’) by a roasting process in which oxygen from the air com- 
bines with the ZnS forming ZnSO,, or a solution may be prepared by treat- 
ing metallic zinc with dilute sulfuric acid according to the reaction: Zn + 
H.SO, —> ZnSO.+ Hp, or a solution may be made by treating zinc oxide 
with dilute sulfuric acid according to the reaction: ZnO + H,SO,—> ZnSO, 
+H:0. However, after the solution of zinc sulfate is prepared it is necessary 
to carefully remove all of those impurities which cause discoloration of 
the final product. 

The barium sulfide and zinc sulfate solutions are next intimately mixed in 
a precipitation tub provided with facilities for stirring and heating. 

The interesting reaction by which there is almost complete change 
from soluble to insoluble forms now takes place according to the equation: 


BaS + ZnSO, — > BaSQ: + ZnS 
Soluble Soluble Insoluble Insoluble 


This is one of the few technical operations in this industry in which the 
reacting chemicals are completely recovered in the product sought. 
This precipitated pigment is now separated from the water, “‘mother 


liquor,” by one of the modern methods of filtration, in some form of a 
filter press. 

The press cake is dried and calcined in some form of a muffle furnace 
from which the oxygen of the air is excluded as much as is practicable. 
The process of calcining shrinks the pigment, increases its opacity and 
improves its stability. The calcined product is dropped from the muffle 
into water, best without coming into contact with air. 

The wet pigment is finely ground in a buhrstone or ball mill or otherwise, 
and the creamy effluent flows to large washing and settling tanks. After 
being washed it is filter pressed, dried in drying chambers, and the dried 
product is milled, air floated, and packed in bags. All of this is not so 
simple as it sounds. 

Great care must be exercised at every step. The chemicals must be 
carefully purified, contact with iron, copper and some other metals must 
be avoided, temperatures must be carefully regulated. There are un- 
avoidable losses at every step, although as stated before the reaction is 
well-nigh perfect. 

Notwithstanding the fact that all this care must be exercised and con- 
siderable capital invested in plant this wonderful and beautifully white 
pigment is the least expensive of all the opaque white pigments known, 
and today, in this era of high prices, it is quoted at less than six cents 
per pound. For use in interior painting it is almost indispensable but 
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conservative painters hesitate to recommend its general use for ex- 
teriors. 
The Oxides 


Antimony pentoxide Sb,0;, under the name of ‘Timonox’’ is being 
used to a limited extent. ‘This is an attractive white pigment but probably 
is too costly to seriously compete with the other white pigments now in 
general use. 

Arsenic trioxide, white arsenic, As,O3, on account of its toxic properties, 
is frequently used along with mercury and copper compounds in antifouling 
paints. White arsenic has no other value as a pigment. 

The fouling of ship bottoms by marine, vegetable, and animal growths 
is a very serious matter. In warm waters especially the fouling is very 
rapid unless a good antifouling paint is used. A ship, whose hull is heavily 
encrusted with barnacles and seaweed, is slow and unmanageable. Fre- 
quent docking and scraping of hulls is expensive but must be resorted to 
unless a paint, which will retard or prevent fouling, is used. 

Titanium dioxide or titanium white has been known for more than a 
century, yet it is only within very recent years that it has come into com- 
mon use as a pigment. ‘Titanium was first discovered in 1791 in the 
black sands of Cornwall by Gregor, an English clergyman. Kirwan named 
the mineral in which it was found, menachite, and the element, menachin. 
In 1795 Klaproth found titanium in the mineral rutile, and named it for 
the mythical giants. Later it was found that the element discovered by 
Gregor was the same as that later discovered by Klaproth, but the name 
titanium was retained. 

Titanium occurs widely distributed in nature as rutile, TiO., and as 
ilmenite, FeO.TiOs, or titanate of iron. 

After many years of experimenting, commercial processes have been 
developed for the production of pure titanium compounds from the various 
ores of titanium. Norwegian and American chemists have been the 
leaders in this work. 

“Titanox 25%,”’ the best known of the titanium white pigments, is com- 
posed of about 25% titanium dioxide and 75% barium sulfate, or blane 
fixe. One process for preparing this pigment is somewhat similar to that 
for lithopone. 

Barium sulfide and titanium sulfate are allowed to react and the resulting 
product is subjected to a process of calcination. ‘This produces a beautiful 
white pigment of great opacity. ‘This pigment is non-poisonous and is not 
discolored by hydrogen sulfide. 

Zinc oxide, zinc white, is a dazzling white pigment and a very important 
member of the group of opaque white pigments. From 1780 to 1845 many 
attempts had been made in France and England to bring it into general use 
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in paint. Finally, Le Clair had good success in using it on public buildings, 
factories were established for its production, the price became cheaper, 
and its use became popular. 

There are two manufacturing processes. In the French process metallic 
zinc is melted, in a suitable furnace, heated to boiling, and the vapors burn 
to zinc oxide. The white smoke travels through flues and cooling pipe 
lines to bags in a bag house. ‘The white pigment collects in the bags while 
the hot gases pass through. The pigment particles are exceedingly fine, 
having been formed as a white smoke, and when pure metallic zinc is used 
the pigment is very nearly chemically pure zinc oxide. 

In the American or Wetherill process the crushed and roasted (if a sulfide) 
ore is mixed with anthracite coal and charged onto a bed of burning coal 
in a suitable furnace. As the ore becomes heated the crude zinc oxide is 
reduced to metallic zinc, which vaporizes, and the zine vapors burn in the 
heated zone above the charge. The zinc oxide smoke, and the products 
of combustion from the burning coal, traVel together through flues and pipes 
to the bag house, as in the French process. ‘This product contains slight 
impurities not present in French process product but is entirely satis- 
factory for most purposes. 


Zinc-Lead White Pigments 


Ore deposits of very intimately mixed sulfides of lead and zinc ore are 
found in various parts of the world. Before methods of selective flotation 
were developed some of these ores were of little use owing to the impossi- 
bility of economically separating the lead from the zinc. It was found 
that these mixed ores, after being carefully roasted, could be treated by a 
modified Wetherill process and a most excellent pigment could be obtained. 
These pigments vary in relative proportions of zinc oxide and basic lead 
sulfate according to the composition of the ore used. 

A very useful and popular combination is one in which about two-thirds 
is zinc oxide and one-third lead sulfate. These zinc-lead pigments are rarely 
as white as zinc oxide but are excellent pigments possessing good opacity 
and some of the best properties of zinc oxide and white lead combined. 


Oxides of Lead 


Yellow oxide of lead (litharge, lead monoxide, PbO) is not suitable for 
use as a single pigment. It is lacking in good color and opacity and more- 
over reacts readily with linseed oil, and a paste or liquid paint made from 
it rapidly solidifies. 

Some pigments retard the drying of linseed oil and to overcome this 
disadvantage litharge is sometimes added in small quantities thus producing 
paint which will dry satisfactorily. Litharge also is used in the preparation 
of varnishes, paste and liquid driers, boiled oil, etc. Red lead, usually 
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represented as Pb;Q,, is used for the same purposes as litharge and in 
addition is used quite extensively as a pigment in protective paints for 
structural steel. 

Strictly speaking, commercial red lead is never Pb;O,4 but is always a 
mixture of Pb;O, and PbO. A red lead containing much litharge reacts 
with linseed oil very much as litharge does, while a red lead substantially 
free from litharge reacts very little with linseed oil. Until recent years 
the only form of red lead which approached the composition Pb;O, was 
made by very careful calcination of white lead and this form of red lead 
is known as orange mineral. 

Litharge and ordinary red lead are made directly from metallic lead 
which is melted and is kept exposed to heated air while in a finely divided 
condition. Paints made from linseed oil and the best qualities of orange 
mineral will remain in workable condition in air-tight packages for many 
months while paints made from ordinary red lead will solidify in a few hours. 

Refinements in the process for making red lead have recently yielded 
a product almost equal to orange mineral in respect to its reactivity with 
linseed oil. 

There are two oxides of copper which are used in antifouling for ship 
bottom paints. The black oxide, CuO, and the red oxide, Cu,O. These 
are toxic to marine vegetable and animal growths, especially to the former. 

Oxide of mercury, HgO, made by a fire process is red, when made by 
a wet process it is yellow. Both of these varieties find use in antifouling 
paint on account of their toxic properties. 

Iron oxides and hydroxides are found widely scattered in nature and 
along with carbon were the first pigments used by man. 

In the Isle of Cyprus, whence come some of our best umbers and 
siennas, are still to be seen the workings which supplied the Egyptians, 
Greeks, and Romans thousands of years ago. 

The accompanying illustrations tell the story of getting the pigment 
and, with minor exceptions, the conditions of mining there are probably 
much as they were four thousand years or more ago. 

Yellow ochre of good quality may be obtained from many countries 
but the deposits are usually small and scattered. In France, however: 
there are enormous deposits of excellent quality. ‘The crude ochre is ob- 
tained both from open pits and subterranean workings. It is pulverized 
in edge roll mills, water-floated to separate it from accompanying sand, 
and then settled in settling basins. The sediment is dried either naturally 
in the open air and sunshine or on shelves in drying houses. 

Ochres and siennas are very closely related and in their raw state contain 
iron hydroxides to which their color is due. Raw umbers also contain 
iron hydroxides associated with oxides and hydroxides of manganese. 

Yellow ochres and siennas become bright red when calcined and umbers 
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change to dark brown. By calcination the hydroxides change to oxides 
with the splitting off of water. 

Ochres, siennas, and umbers have no definite chemical composition. 
Every kind of colored clay has been called an ochre and the iron hydroxide 
and oxide content may vary from a very few per cent to nearly one hun- 
dred per cent as in the hematites, which have sometimes been called ochres. 

A good quality of commercial French yellow ochre contains the equiva- 
lent of about 19% sesquioxide of iron, a raw Italian sienna more than 














GALLERIES IN OcHRE DIGGINGS 


70%, and an umber above 40%. ‘The percentage is somewhat raised 
in the calcined products. 

The mineral hematite, anhydrous sesquioxide of iron, Fe,O3, varying in 
color from bright red to nearly black is always red when finely pulverized. 
Persian Red and Indian Red are excellent hematite pigments often con- 
taining about 95% of Fe20s. 

Natural carbonate of iron, siderite, FeCO;, or spathic iron ore and the 
hydrated sesquioxides (hydroxides of iron, such as the limonites or bog’ 
iron ores, are of especial interest to the paint industry, since by calcination 
these minerals yield sesquioxide of iron pigments of various hues and easy 
milling properties). 
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The accompanying illustration is of a bog iron ore deposit at Red Mill, 
Ontario, owned and operated by the Canada Paint Co. This mineral 
in its crude state is contaminated with peaty matter and is not fit to 
use in paint. However, when calcined, ‘““burned’’ in a shelf furnace of 
simple construction in which the flame and heated air pass from shelf 
to shelf over the mineral, a most excellent pigment is obtained. Quite a 
range of hues is obtained by varying the temperature and time of cal- 
cination. ‘This type of pigment cannot be surpassed in regard to durability 
and working properties and the only limitation on its use is its color. 








Courtesy of the Canada Paint Company 
Boc IRon ORE, RED MILL, ONTARIO, CANADA 


A somewhat brighter red and considerably more expensive sesquioxide of 
iron pigment is made by calcination of green vitriol, ferrous sulfate. 

The mineral magnetite, Fe;0,, black oxide of iron, is rarely used as a 
pigment on account of the difficulty in grinding it sufficiently fine. 

A black oxide of iron pigment Fe;0,, made from the red oxide Fe,O; by 
heating in a furnace in the presence of reducing gases, has a limited use in 
paint. 

Chromite, or chrome iron ore, FeCr2Ou., is found in many countries but 
only a few deposits can be profitably worked at the present time. Our 
supply comes principally from Rhodesia, New Caledonia, India, Greece, and 
Cuba. 

To obtain the chromium pigments the chrome iron ore must first be 
finely pulverized and intimately mixed with quicklime and sodium car- 
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Courtesy of the Mutual Chemical Company 
CHROME ORE Deposits IN NEw CALEDONIA 
Views of Side Vein on 1 and 2 Levels, Fantoche Mine. Note Altitude of Ore. 


bonate and roasted in a reverberatory furnace. The roasted product 
is leached with water, the chromium passing into solution as sodium chro- 
mate. From this sodium chromate many chrome pigments are made. 
There are two well-known oxides of chromium. Chromium sesquioxide, 
Cr.O3, is a dull green substance which is easily converted into a fine powder 
making an excellent pigment. This is a true chrome green which is ab- 
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solutely fast to light, but owing to its high cost and lack of brilliancy is used 
but little in paint. The chrome green of commerce is a mixture of chrome 
yellow and Prussian blue, possessing great beauty and brilliancy, but 
alas, not the permanency of chromium sesquioxide. 

The other oxide of chromium, CrO3;, chromium trioxide, or the anhydride 
of chromic acid is not used as such in paint but enters into the composition 
of the chrome yellows, oranges, scarlets, and greens. 

Chrome yellow or chromate of lead is a beautiful and extremely useful 
pigment. The normal chromate of lead, PbCrO,, is “medium chrome 
yellow.” The basic chromate of lead, PbO.PbCrOu,, is ‘‘chrome scarlet’ 








Courtesy of the Mutual Chemical Company 
CHROME MINE IN NEw CALEDONIA 


or ‘American vermilion.’’ Products intermediate in composition are 
“chrome oranges,”’ the more basic the pigment the deeper the orange tone 
and vice versa. Chrome yellows, lighter in tone than “medium,” such as 
“light,” ‘‘double light,” etc., are usually prepared by co-precipitating with 
the chromate of lead varying amounts of sulfate of lead. 

The green pigment which is used to the largest extent is “chrome green.”’ 
This is a mixture of chrome yellow and Prussian blue. It is common 
practice to prepare chrome yellow in one tank and Prussian blue in an 
adjacent one. 

At the proper time the two are run together into a larger tank situated 
below, thus producing a very intimate green mixture. This is washed, 
filter-pressed, dried and pulverized, and marketed as c.p. chrome green. 
Greens of weaker tinting strength are made by adding barytes, China 
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clay, silica, or other translucent white pigments to the c.p. green in the 
tank before filtration or the press cakes of c.p. green may be mixed with 
these translucent pigments in edge roll mills or otherwise. 

By varying the proportions of chrome yellow and Prussian blue many 
beautiful tones of green are obtained. 

The chromates of strontium, barium, and zinc are used as pigments 
to a limited extent. 


A LECTURE EXPERIMENT TO ILLUSTRATE OSMOTIC 
PRESSURE 


H. C. KREMERS, UNIVERSITY OF ILLINOIS, URBANA, ILLINOIS 


Recalling a very simple and impressive experiment from college 
days the writer has found that the phe- 
nomenon ‘of osmotic pressure may be 
simply and convincingly demonstrated as 
follows: 


A large carrot, beet, winter radish, turnip, 
or similar root is bored out by means of a 
one inch auger bit. The cavity thus formed 
is filled with a heavy table sirup or molasses 
and a stopper with glass tube attached is 
placed in position as shown in the accom- 
panying sketch. The stopper should be 
well sealed with paraffin and wired in. 
The osmotic pressure cell thus made is 
immersed in a beaker of water. The os- 
motic pressure will cause the liquid to rise 
in the tube to a height of eight feet or 
more. 


Museum Identifies China by Chemical Tests. Collectors of old china will be 
interested to know that the authenticity of certain types of old porcelain can now be 
determined by chemical tests. 

Under the direction of Dr. Alexander Scott tests have been: worked out in the 
laboratory of the British Museum that have helped classify several doubtful pieces 
in the Museum collections without disfiguring the specimens. Old patent acts were 
consulted to determine the chemical composition of Old Bow and Chelsea china while 
tests were then resorted to, to detect the presence of various phosphate components 
known to have been used in its composition.— Science Service 
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THE CHEMISTRY OPEN HOUSE AS AN AID IN INSTRUCTION 


RaipH E. DuNBAR, DAKOTA WESLEYAN UNIVERSITY, MITCHELL, SOUTH DAKOTA 


The chemistry open house project, as employed at Dakota Wesleyan 
University, has proved to be a most vitalizing factor in the department 
of chemistry. This information is therefore supplied with the hope that 
it may serve as a basis for similar projects in other institutions, both of 
secondary and college rank. It is realized, of course, that certain modi- 
fications would be necessary in order to adapt this program to other situ- 
ations, and yet the nature of this project lends itself well to such changes 
as any one might find advisable. 

From an administrative standpoint this project has served a number of 
varied purposes, most conspicuous among them might be mentioned the 
greater interest created among the whole student body in the work of the 
department. Each year a number of students have been attracted and 
have enrolled for courses in the department through the appeal of this 
project. Several have later majored in chemistry and proved to be 
among our most successful students. Also, this project serves as a strong 
vitalizing force for the students in the department, since all students have 
always voluntarily codperated in staging this open house. It might becalled 
a recreational project, for no other undertaking has ever proved more en- 
joyable or profitable. And finally we have always accepted active par- 
ticipation in this project as a substitute for certain term paper require- 
ments in various courses. 

In order to have a successful open house it is necessary to begin prelimi- 
nary plans weeks in advance. We have divided the students in our 
classes into groups of two each. Some instructors might object to this 
practice, but there is no reason why students might not work alone or in 
larger groups if local conditions demand such an arrangement. However, 
we have found through a period of years that this grouping by twos serves 
our purpose best. Each group then selects a subject for the group project. 
Students should be urged to write for suggestions, literature, and materials 
to several industrial companies that are dealing in the product exhibited. 
Much of our most valuable information comes from these sources. Stu- 
dents should then study the source material available dealing with the 
subject under consideration. Each student is expected to be an ‘‘authority”’ 
on his particular subject. Instructors may use any of the usual methods 
to check the amount of reading by the various students if they deem it 
wise and necessary. ‘The students should now be ready, after consultation 
with the instructor, to outline the essential features of their project. It 
may be the construction of a miniature plant, preparation of demonstra- 
tions, outlining of analytical processes, or the collection of materials for a 
display. All posters (Fig. 1) should be ready several days in advance to 
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avoid any possibility of disappointment. 


The department here has always 


supplied the necessary cardboard to insure uniformity in the posters, for 
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Fic. 1—PostErRS PREPARED BY STUDENTS FOR UsE IN OPEN Hovuské ExuIBIt 


this adds much to the general appearance of the display. The apparatus 
and posters are usually put in place at the last preceding laboratory period, 
and are ready for display immediately at the designated hour for the open 


house, 
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In the meantime committees have been working on other essential 
details, such as the appointment of student guides, the printing of official 
programs, publicity, and general arrangements and correlation between 
the various classes. Special invitations are sent to all the chemistry 
classes, in the surrounding territory several days in advance, calling atten- 
tion to the main features of the program, and urging their attendance. 
Once a neighboring high school has attended an open house exhibit, this 
invitation is usually sufficient to bring them againen masse. ‘The following 
letter is typical of many received after our last open house exhibit: ‘“We 
recently dismissed our Physics, Biology, Home Economics and Art and 
Design classes to attend the Science Day Open House. They were in 
attendance nearly 100% and I am sure that it was time well spent. You 
exhibited things and gave demonstrations that we are unable to bring to 
them in our high schools. I hope you have a similar day next year and 
assure you that I will insist that my Science classes attend.” 

The program, as used during the past three years, consists essentially 
of three main parts. At 2.00 P.M. an excursion is usually made, to a 
creamery, laundry, gas plant, or similar place. This feature of the program 
is arranged in advance with the managers of the plants visited, and suitable 
guides and directions are provided. At 7.30 p.m. a scientific lecture is 
provided followed by demonstrations or the showing of a scientific movie. 
Among the speakers featured in recent years was Dr. B. S. Hopkins of the 
University of Illinois who spoke on ‘The Discovery of Illinium.” One 
of the most interesting movies was “‘Beyond the Microscope,” furnished 
by the General Electric Company of Chicago, Illinois. Following this 
part of the program, the laboratories are opened to all visitors, where the 
general exhibits are explained by the students in charge of each project. 
At our last open house the departments of biology, home economics, 
geology, and physics also prepared similar displays which added much to the 
general value of the entire program. 

The following list of a few of the typical projects is included, not that it 
is all-inclusive, but rather suggestive of the many similar possibilities 
that any able instructor might use. 

Coal Tar Products.—A general display based on the charts furnished, 
by The Barrett Co., 17 Battery Place, New York City. 

Smokeless Powder and Related Products.—A general display and 
demonstration of some milder explosites. Various companies contrib- 
uted material. 

Bakelite.—Profusely illustrated with material furnished by the Bake- 
lite Corporation, 635 W. 22nd St., Chicago, Ill. ‘The students prepared 
related products which were also displayed. 

Petroleum Products.—A display based on charts furnished by the 
Standard Oil Company, Chicago, Ill. (Fig. 2.) 
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Baking Powder.—A display of various types and methods of testing. 
Much valuable material was furnished by several well-known companies. 
Storage Batteries.—A demonstration of the construction, care, charg- 
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Fic. 2.—StTupENTS READY To ExHIBIT PETROLEUM PRopuUCTS 


ing and use of lead storage batteries. ‘The Electric Storage Battery Co., 
Philadelphia, Pa., supplied valuable material. 
Water Softening.—A demonstration based on the Permutit system. 











Fic. 3.—A Typica, DispLay EXHIBITING SoAP PRopucts 


The Permutit Company, New York City, was most generous in providing 
necessary equipment. 
Thermit.—One of the most spectacular demonstrations of all. The 
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Metal and Thermit Corporation, 120 Broadway, New York City, sup- 
plied valuable suggestions and materials. 

Soap.—Its manufacture, kinds and uses. ‘The Proctor and Gamble 
Company, Cincinnati, Ohio, supplied a generous display of samples. 
(Fig. 3.) 

Milk Analysis.—A demonstration of the Babcock and other practical 
tests. 

Coal Gas Plant.—A complete plant in miniature, constructed of labora- 
tory apparatus. 

Portland Cement.—A miniature plant in operation, illustrated with 
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Fic. 4.—A GENERAL DISPLAY OF COMMERCIAL PRODUCTS 


valuable material supplied by the State Cement Plant, Rapid City, 
S. Dak. 

Fire Extinguishers.—A demonstration and display of four types of 
extinguishers. ‘The Foamite-Childs Corporation, Turner Street, Utica, 
N. Y., supplied valuable materials. 

Extreme Temperatures.—A demonstration with Thermit and solid 
carbon dioxide with their possible uses. 


European Caves Yield Fertilizer. Phosphate deposits in mountain caves, the 
product of long centuries of habitation by swallows, bats, and other animals, have been 
opened to exploitation to feed the hunger of Europe’s post-war grain fields. Three 
notable caves have lately been explored, according to Franz Kirnbauer, an engineer 
resident in Rumania. These are the Dragon’s Cave and the Czoklovina Cave in Austria, 
and Minerva Cave in France. ‘The first two have already yielded 25,000 tons of phos- 
phatic earth. The latter, estimated to contain 120,000 tons, has not yet been ex- 
ploited.— Science Service 





536 JOURNAL OF CHEMICAL EDUCATION May, 1928 





CHEMICAL MICROSCOPY. III. ITS VALUE IN THE TRAINING 
OF CHEMISTS 


E. M. Cuamort AND C. W. Mason, CoRNELL UNIVERSITY, I'tHaca, N. Y. 


The term “chemical microscopy” was coined by us many years ago in 
order to differentiate clearly between microchemical methods and tests and 
microscopy as applied to problems assigned to a laboratory of chemistry 
for solution. 

Although it is perfectly obvious that there can be no chemical difference 
between microchemical and macrochemical tests and methods, there has 
crept into general usage the term “microchemical” to designate either 
supersensitive qualitative reactions or quantitative methods designed 
to be applicable to the analyses of amounts of material so small as to pre- 
clude the employment of so-called standard or “‘orthodox’”’ methods. 

Microchemical analyses may be made with the unassisted eye—no mag- 
nification by means of lens combinations being necessarily employed. 
Microchemical methods are based fundamentally upon some chemical 
reaction. 

Chemical microscopy, on the other hand, implies the use of the micro- 
scope in the process of the examination or analysis. Such an examination 
or analysis may or may not require the application of a ‘‘chemical’’ reaction 
for the solution of the problem. In some respects microchemistry is 
broader in its scope for it may include microscopic tests and supersensitive 
chemical qualitative and quantitative methods. In other respects it is 
less comprehensive than chemical microscopy as we hope to demonstrate. 
When a compound is identified by its optic constants and physical char- 
acters under the microscope without the use of reagents of any sort we are 
applying chemical microscopy but not microchemical methods to the solu- 
tion of our problem. 

Chemical microscopy is a far greater time and labor saver and is far more 
economical than microchemistry; moreover it permits the differentiation, 
identification, and in many cases. determination of compounds impossible 
by chemical methods. We believe, therefore, that the term chemical 
microscopy is justified and is more descriptive than other designations. 

In our earlier papers' we have called attention to the application of 
microscopy to special fields. We now propose to consider it in its broader 
aspects. 

A course in chemical microscopy may be made to accomplish many 
things, especially if lectures (or conferences) and demonstrations are com- 
bined with laboratory practices. 

Such a course must of necessity be wide in its scope, extending into bor- 
der-land science, that no-man’s-land which lies between chemistry and 

1 Tus JOURNAL, 5, 9-24, 258-68 (1928). 
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physics, between chemistry and the biological sciences, and between 
chemistry and mineralogy (geology). Because of this such a course is 
best fitted for upper-classmen and graduate students. 

From a course in chemical microscopy established on this broad founda- 
tion, we may expect that the student will acquire: 

1. Manipulative ability and discerning observation. 

2. A knowledge of microscopes, their construction and applications, 
and the accessories with which they are provided. 

3. <A better appreciation of the relationships between the properties 
of the elements and their position in the periodic classification. 

4, A more intelligent conception of the fine structure of matter and the 
principles of crystallography. 

5. A deeper and lasting insight into the practical applications of 
physico-chemical theories. 

6. A fuller comprehension of many physical principles, especially 
those of optics. 

7. Familiarity with methods for the analysis of materials not sus- 
ceptible to purely chemical treatment. 

8. A knowledge of the nature and properties of many materials of com- 
merce in constant use in chemical industries, to which attention is not 
usually drawn in chemistry courses. 

9. Arealization that physical causes as well as chemical enter into many 
of the phenomena with which he has to deal, and which he is constantly 
called upon to interpret. 

In instruction in all microscopy, whether it be in the chemical or biological 
laboratory, the individual student must be supervised, directed, and helped. 
Unless a considerable amount of individual instruction is given, such 
courses may end in disaster for teacher and student. ‘This intimate contact 
between student and instructor is one of the most valuable features of 
courses of this nature, for it is possible to so direct the line of thought of 
the student as to arouse his interest and stimulate him to better deductive 
reasoning and also induce him to consult reference books, which he other- 
wise would not do. 

As for the contributions to the student’s knowledge as enumerated above,* 
some are so perfectly obvious as to require no discussion. Such are—the 
training in manipulation, the development of discriminating observation, 
familiarity with different types of microscopes and of instruments for 
special purposes. Persuading students to consult manufacturer’s cata- 
logues on the shelves of the laboratory or reading room will accomplish 
almost as much as placing the instruments upon the lecture table without 
demonstrations. The same is true of accessories. In our experience 
catalogues accomplish more than slides in the projection lantern. 

While ‘“‘microchemical’”’ qualitative analysis has been concerned chiefly 
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Fic. 1. Fic. 2. 
INFLUENCE OF CONCENTRATION ON PRECIPITATION ° 


Fig. 1—KCI10O,, precipitated from concentrated solution. Skeletal, dendritic 
crystallites. 
Fig. 2.—KCl10O,, precipitated from dilute solution. Orthorhombic ‘‘bipyra- 
mids,”’ 


with the identification of unknowns, the application of the microscope to 
such reactions shows that the conditions obtaining are very important 
in determining the character of the results secured. The principles of 
physical chemistry may be applied as explanations of these phenomena 
just as they are being employed in connection with the teaching of ma- 
croscopic qualitative analysis. Such a fundamental process as precipi- 
tation can hardly be adequately understood until the student has seen 
the effects of concentration, solubility, and supersaturation on the micro- 
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EFFEct OF DIGESTION 


Fig. 3.—NH,MgP0,.6H.0, freshly precipitated. 
Fig. 4—_NH,MgP0,.6H,0, after standing for a time in its mother liquor. 
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scopic character of the precipitate. (Figs. 1 and 2.) Such a familiar 
operation as “‘digesting’’ a precipitate, though it may be conscientiously 
explained in quantitative analysis, is largely a matter of faith on the part 
of the student, until he has seen for himself the changes which a precip- 
itate may undergo on standing for a time in its mother liquor, and has 
realized how they govern its adsorptive and filtering properties. (Figs. 
3 and 4.) 

The physical chemistry of crystallization has been touched upon 
in an earlier article, but it may be well to emphasize that the micro- 
scope affords an ideal confirmation 
of a large proportion of the quan- 
titative experiments of the physical 
chemistry laboratory. 

The “‘phase-rule’” diagram of a 
double salt which is not in equilib- 
rium with a saturated solution of 
its own molecular composition is 
not difficult of comprehension if 
the student has watched the crys- 
tallization of such a double salt 
under the microscope. (Fig. 5.) 
The electro-potential series of the 
metals and the nature of pulverulent 
electro-deposits are demonstrated in = Fic. 5.—ForMartIon oF A DouBLE SALT 
a very striking manner by ‘‘trees”’ of : ; ; 

: Since 2KCI.CuCh.2H,0 is not in 
lead and other metals on zinc or equilibrium with a saturated solution of 
magnesium, which also permit the _ its own molecular proportions, on evapo- 

5 A ration the excess KCl separates as cubes 
student to follow the crystallization (right), before the double salt crystallizes 
of metals from solution—phenomena (left). 
with which he is not familiar. (Figs. 
6a and 6b.) ‘The influence of colloids on crystal formation (Fig. 7), “liquid 
crystals,” Brownian movement, and various other physico-chemical phe- 
nomena may be shown with the minimum necessity for dogmatic state- 
ment by the instructor or inference by the student, as to what actually, 
takes place. 

Microscopic qualitative analysis, as originally developed, was about 
as completely dependent on chemical reactions as is macroscopic analysis 
at present. Largely because of the achievements in petrography, which 
rendered possible the identification of naturally occurring unknowns 
(minerals) by optical tests alone, it became evident that these methods 
offered something of great value to the analyst. Of course the various crys- 
tals obtained had been examined as regards their geometrical form, but 
little stress had been placed upon their crystallographic symmetry and its 

















540 JouRNAL OF CHEMICAL EDUCATION May, 1928 





relationship to their.optical properties. With the monumental work of 
Groth,? the characteristic properties of solids were emphasized to the 
chemist as possible means of identification, and although this involves 
a knowledge of the principles of crystallography, there is no excuse for 
further neglect of this science of the solid state. The gaseous and liquid 
states have been too long the main fields of chemical investigation, and as 
more emphasis is continually being placed on crystal structure as affecting 
physical properties, it behooves us to introduce our students to the con- 
cepts and terminology of crystallography. A course in this branch of 
chemistry should be part of the training of a chemist, but whether this 











Fig. 6a.—‘‘Tree” of silver, showing mossy form. 


& 
Fig. 6b.—‘“‘Tree” of tin, with distinct terminal crystals on the dendrites, 


is the case or not, a review of the field, from the point of view of the chemist, 
is probably most appropriately achieved in connection with a course in 
chemical microscopy. Crystal models, axes, and exact angular measure- 
ments need not be given undue emphasis, and the practice in growing micro- 
crystals, in recording their forms, and in applying simple optical tests to 
them is particularly appropriate to the sort of material which chemists 
are required to study and identify. 

A certain degree of assumption is involved in the usual practice of 
writing formulas for solids, on the basis of information obtained from 
liquids, gases, or solutions, and microscopic crystal studies of isomorphous 
series, of different hydrates, of double or complex salts, and of isomers are 
very usefulin pointing out that the chemical reactions of a substance 
do not necessarily characterize it. The student learns that dissolving a 

2 “Chemische Krystallographie,’’ 5 vols., Leipzig, 1906-19. 
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material in order to test for its ions in solution represents a de- 
liberate sacrifice of invaluable evidence, and that such tests should 
only be made in conjunction with 
studies of the optical and crystallo- 
graphic properties of the specimen 
as received, and after recrystalliza- 
tion. Thus it can be made clear 
that the various possible hydrates or 
double salts have real identities, 
and that microscopic examination is 
essential to the recognition of the 
compounds which are actually 
present. 

The polarizing microscope is an 
indispensable tool in such work, and 
although a reasonably complete train- 
ing in its use is subject-matter Fic. 7.—INFLUENCE OF A COLLOID ON 
for an entire course, the chemist can CRYSTAL Hasitus. DEnpritic Crys- 

, TALLIZATION OF NACL IN THE PRESENCE 
learn in connection with micro- oF GELATIN 
crystallographic studies to utilize 
the microscope as more than a mere magnifier—as an instrument for the 
determination of a number of the 
properties of solids, and of non- 
crystalline material also. (Fig. 8.) 

Study of textile and paper fibers 
with polarized light emphasizes its 
usefulness in revealing differences in 
the fine structure of colloidal sub- 


= 
\ . 
stances. Localized strains or de- 
formation, non-uniformity in thick- 
ness or orientation, and the effects 
at of various chemical treatments 




















are made strikingly apparent, so 
that the polarizing microscope 
may well supplement the ordinary 
Fic. 8.—CorRELATION oF Two Views methods of examining animal and 
oF A Typica, MonociInic CRYSTAL vegetable tissues 

oF BORAX : eee : 
Carrying still further the appli- 

The upper (“elevation”) will exhibit : : : 
cbinaa cebaadies. te Wenes O'akea? cation of physical tests for chemical 
parallel extinction. purposes, mention may be made of 
the determination of the refractive 
indices of solids (for which the microscope is the instrument par excellence) 
and of liquids. (Figs. 9 and 10.) This constant is of prime importance, 
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Fic. 9. Fic. 10. 
Fic. 9.—Trstinc INDEX OF REFRACTION BY THE IMMERSION METHOD 
Oblique illumination from the right. The upper crystal, Ba(NO;3). (n 
= 1.57) has a refractive index less than the immersion liquid (in this case, 
n = 1.65). The lower crystal, Pb(NOs3)2 (7 = 1.78) appears shaded on 
the opposite side, indicating a refractive index greater than that of the 
surrounding liquid. 


Fic. 10.—REFRACTIVE INDICES OF ANISOTROPIC MATERIAL 


Hexagonal prisms of Sr(SbO)2(C4H4O¢)2, illuminated with polarized light; 
immersed in a liquid of nm = 1.58. Crystals lying so the light vibrates 
parallel to their long direction are faintly shaded, corresponding to a re- 
fractive index (e) of 1.59. For light vibrating transversely their refractive 


index (w) is 1.68. 



































Fic. 11.—ILLUMINATION EXPERIMENTS, WITH AXIAL AND WITH OBLIQUE 
LicHT 
Glass rod and tube immersed in a liquid of slightly higher refractive index. 
An air bubble is entrapped in the tube. 
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not only in the identification of substances, but also because it governs 
their optical behavior and microscopic visibility. 

A good deal of stress could well be laid upon this and other divisions 
of optics, for although one may look through a microscope at an enlarged 
image, he cannot interpret it in terms of the actual structure from which 
it originates, unless he understands something of the principles of illumi- 
nation, visibility and contrast, resolution, and magnification. (Fig. 11.) 

In our experience one of the chief handicaps which must be overcome 
in a course in applied microscopy is the inadequate treatment of optics 
in our American courses in physics. In few institutions indeed does the 
student receive sufficient instruction in physical optics to enable him to 
understand the properties of lenses, while as for polarized light and its 
practical applications, it is practically completely ignored. A course in 
chemical microscopy, with due emphasis on “critical’’ technic and 
methods of illumination, therefore very materially supplements and 
extends the students’ knowledge of the physics of light and forces him 
to become familiar with the practical applications of fundamental theories. 
In addition, it presents concepts which are essential in a field of science 
such as chemistry, where visual observation is important, and where pre- 
cise descriptions of appearances and the conditions of their occurrence 
must be recorded in unequivocal terminology. 

The influence of state of subdivision on color, structural colors, the 
Tyndall and Christiansen effects, the optical explanation of whiteness 
and blackness—all are dependent on the microscope for the most con- 
vincing proof of their nature and significance. Their frequent occurrence 
in chemical investigations is ample justification for a mention of them 
here, and for pointing them out to the student as they are exemplified in 
various microscopical experiments. 

Another section of chemical microscopy which has gradually been 
expanding is that having to do with quantitative analyses and microscopic 
measurements. Analytical procedures, many of them due to mineralogists 
or food chemists, are available for the determination of the composition of 
mixtures which may not be susceptible to ordinary quantitative analytical 
methods. Powdered mixtures or aggregates of fine-grained material may 
be analyzed without chemical or physical alteration, and with a rapidity 
which frequently surpasses that of ordinary macro-analysis. ‘The sacrifice 
of accuracy which occurs in some instances may be more than offset by 
the completeness of the information regarding the actual physical con- 
stituents of the sample and their condition in it. 

Although the number of specific applications of microscopic methods 
to quantitative analysis is legion, most of them are modifications of certain 
typical procedures, the principles of which are general in character. A 
student is usually able to see how areal or linear measurements, as indi- 
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QUANTITATIVE ANALYTICAL METHODS 


Fig. 12.—Mixture of gypsum (CaSO,.2H,O) and anhydrite (CaSOy,). 
The mounting medium is chosen to give the maximum contrast between 
the two kinds of particles, which are counted to give the composition of 
the mixture. 

Fig. 13.—Copper containing oxygen, From the proportion of the area 
occupied by the eutectic, Cu-Cu,O (dark), the oxygen content may be 


7 


estimated, since 100% eutectic corresponds to 0.89% oxygen. 





me 66%. : 


Fic. 140. 
POWDERED CaLcruM CARBONATE PREPARED BY Two DIFFERENT METHODS 











Fig. 14a.—Ground limestone. Irregular fragments of non-uniform size. 
Magnification 400 X. 
Fig. 14b.—‘‘Precipitated chalk.”” ‘Tiny rhombohedra, of almost uniform 
fineness. Magnification 400 X. 
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cative of volume composition, are applicable to other problems than the 
example which he works with in the laboratory. Analyses of powdered 
mixtures are sufficiently similar so that he can easily realize how a given 
technic might be adapted to them in a number of different ways. (Figs. 12 
and 13.) 

In like manner, measurements with the microscope are not peculiar to 
any one type of specimen, and a very brief exercise is sufficient to impart 
their principles. The significance of microscopic dimensions, however, 
merits considerable emphasis, and study of the fineness of powdered 
materials is an excellent example of the sort of examination which is being 
stressed so much by paint, rubber, ceramic, and abrasive industries. 
(Figs. 14a and 140.) 

Although no one can hope to achieve the prowess of the ideal technical 
microscopist, who can recognize anything by a glance at it, a reasonable 
familiarity with the microscopic appearances of ordinary materials of com- 
merce is certainly not beyond attainment. The fundamental methods 
of chemical microscopy have been developed by men who were dealing 
with just such materials, and it is both appropriate and convenient to em- 
ploy commercial articles and industrial products in the students’ practices 
with these methods. 

Interest is stimulated, and principles are more firmly fixed in the stu- 
dents’ mind. In addition, he is able to claim some knowledge, however 
slight, of the structures of materials which he may have to examine or 
identify in later life. Examinations of substances solely for such ends 
would hardly be justified, but a rigorous study of specimens of textile or 
paper fibers demands that the student put into practice all the principles 
of microscopy which he may have learned. He must use his powers of 
observation to the utmost, and it is brought forcibly to his attention 
that there is more to microscopy than ‘just looking.” Study of such 
materials gives the instructor a chance to point out how their structure is 
related to the treatment they have undergone, and to many of the 
properties which they exhibit in use. The weakness of “newsprint,” the 
toughness of manila paper, the luster of rayon, the opacity of silk, the 
crispness of mohair, the impermeability of cork, are easily correlated 
with their microscopic appearances. (Fig. 15.) 

Certainly we are straying away from chemistry in its narrow sense, but 
“chemical” is a broader term under which the foregoing studies may still 
claim consideration. The scope of chemical microscopy is certainly no 
more elastic than the demands which industry and research make upon 
chemists. If its methods do not always involve chemical reactions, 
they do furnish chemical information, they aid in chemical investigations, 
and they require chemical common sense for their application and inter- 
pretation. Chemical microscopy deals with problems which come to 
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the chemist, and there are few of these in which it cannot aid him. 

Because the fullest utilization of the microscope is only possible when it 
is employed with imagination, skill, and alertness to grasp the chemical 
significance of the phenomena observed, we believe that chemists should 
be trained in its application by means of a variety of practices which have 
as wide a chemical bearing as possible. Although any division of the field 
might be elaborated into an entire course, such courses would not be ade- 
quate to the training of chemists. We believe that an introduction to the 
numerous lines of microscopic work is preferable to specialized courses 
in the microscopy of textiles, papers, foods and drugs, or crystals. The 
student who, either before or after graduation, pursues one of these 
narrower branches will not be the loser for the time he has spent 
on fundamental methods. On 
the contrary, he will bring to 
any of them a breadth of 
training which will stand him 
in good stead, both as regards 
technic and also the knowl- 
edge of principles without 
which intelligent work is 
hardly possible. 

The student who does 
no further work with the 
microscope is neglecting op- 
portunities for the economy 
of time and effort but we doubt 
if his labor has been wasted. 
He has “‘seen the inside” of 

Fic. 15.—Texti.e Freers. Tussan SILK, a good many phenomena and 
~-al ViscosE Rayon, CENTER. TRUE SILK, materials, and he cannot ignore 

the fact that chemical behavior 
may be very intimately related to physical conditions. 

It is largely to those students who represent the mean between the 
above extremes, that the course in chemical microscopy owes its present 
form. ‘The suggestions of our alumni, and the accounts of their problems 
have been invaluable in directing its development, and its anticipation of 
their needs is our measure of its success. 

When our course in microscopic analysis was first planned its great 
educational value for the student-chemist was naturally not fully appre- 
ciated nor was advantage taken of the opportunities such a course offered 
to drive home the principles and facts touched upon above, but after the 
first year its possibilities began to unfold and less attention was paid to 
the supersensitive character of the tests and more to the demonstration 
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of chemical and physico-chemical phenomena applicable to the identi- 
fication of inorganic and organic compounds, and to the great time- and 
labor-saving features of this branch of applied microscopy. 

Our courses have therefore not only undergone a process of evolution 
as the result of experience in the teaching of classes, but they have been 
expanded at the same time to be in keeping with the later years’ develop- 
ments in the chemical and allied industries. 

When the senior author returned to Cornell stimulated and enthusiastic 
from his sojourn with Macé and with Behrens, he felt confident that 
there was being overlooked a field of great usefulness for the microscope 
in laboratories of chemistry. He also felt that the time was most oppor- 
tune to try and build up courses which might, perhaps, bring to the chemist 
new tools and new methods. His suggestion that such courses could be 
made of educational as well as practical value received the immediate 
hearty and sympathetic support and advice of his older and more expe- 
rienced colleagues and funds were placed at his disposal for laboratory and 
equipment.* 

A course was therefore launched in 1899-1900, under the designation 
‘““Microchemical Analysis.” The first few years the work was confined 
to microscopic inorganic qualitative analysis, then in 1903 a course in the 
Microscopy of Foods and Beverages was offered and in 1904 a third course 
—Organic Qualitative Analysis—was opened to advanced students. 

We now began to hear from our chemists who had taken the courses 
and were engaged in the industries, some of whom had had immediate 
and signal success in the solution of difficult problems through the appli- 
cation of microscopic methods, and their employers were enthusiastic over 
the possibilities of this neglected field. But it became quite obvious that 
the courses already developed did not fully fit the young chemist to cope 
with the intricate problems of the industries; thus a fourth course was 
evolved in 1904-1905, called at first ‘“Microchemical Methods” but soon 
changed to ‘“‘Chemical Microscopy” for the reasons which have been 
already stated. It proved to be the most successful venture of the four 
and was soon made a course required of all students specializing in chem- 
istry, and has for some years been a prerequisite to our courses in micro- 
scopic analysis. 

During the two decades that this course has been taught, many changes 
have been made from time to time in the details of the laboratory prac- 
tices, but it has remained fundamentally as originally conceived, a broad 
course in applied microscopy based upon the knowledge already acquired 


3 The previous brilliant success of Prof. L. M. Dennis’s course in Spectroscopic 
Chemical Analysis (the first comprehensive course in this branch in the United States), 
undoubtedly influenced the decision to add another innovation at Cornell and thus 
expand the branch of optical methods of analysis. 





548 JOURNAL OF CHEMICAL EDUCATION May, 1928 





by the student in physics and chemistry, and always we have had in 
mind the possibilities of so selecting our material for experimentation 
as to draw attention to facts already learned but not always clearly under- 
stood. 

Not the least important feature of a course in chemical microscopy is the 
exceptional opportunity afforded to guide the student in neat, exact, 
and readily intelligible notebook records of experiments and observations: 
training of paramount importance if he is to engage in research in the 
future. 

How the facts and principles which we have tried to outline above 
have been presented may be gleaned from a consideration of the following 
brief synopsis of the topics covered in our laboratory practices. We 
have not considered it necessary to go into detail since the reader can easily 
correlate the experiments to be performed with the facts and principles 
thus illustrated and made clear. 


Micrometry. Calibration of the Microseope. 
Thickness of protective coatings. 
Determination of weight from microscopic measurements. 
Examination of Powdered Maierial. 
Relationship of microscopic appearance to properties and method of 


preparation. 
Correlation of size and shape with screen specifications. 
Use of comparison microscope and drawing camera. 
Quantitative Microscopy. 
Counting methods. 
“Areal”? measurements. 
Observation of Optical Properties. 
The polarizing microscope. 
Study of crystals of different crystal systems. 
General crystallization phenomena. 
Methods of micro-crystallization, and the handling of small amounts 
of material. 
Illumination and Critical Microscopy. 
The substage condenser, darkfield illuminator, vertical illuminator, etc. 
The ultra-microscope. 
Microscopic Determination of Refractive Index. 
Solids and liquids. 
Examination of Textile and Paper Fibers. 
Morphology, optical and chemical properties. 
Demonstration of Special Apparatus and Methods. 


Practical men repeat the errors of their forefathers.—DIsRAELI. 
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THE ORIGIN OF VOLTAIC ELECTRICITY: THE CONTACT VS. 
CHEMICAL THEORY BEFORE THE CONCEPT OF E. M. F. 
WAS DEVELOPED* 


C. J. BRocCKMAN, UNIVERSITY OF GEORGIA, ATHENS, GEORGIA 


Does the voltaic current have its origin in the contact of two dissimilar 
metals, or in the action of an oxidizable metal on oxidizing materials 
in solution? ‘These questions have led the best of the philosophers a 
“merry chase.” The greatest masters of the ages have had their opinions 
controverted and disbelieved by their contemporaries. Brilliant minds 
have been arrayed on both sides, piling up evidence in favor of the one 
or the other theory, until the magnitude of the experimental facts has 
reached almost unbelievable proportions. 

It will neither be possible nor desirable to notice the names of all of the 
philosophers who contributed information to the solution of the problem. 
Hundreds of individual bits of experimental evidence were recorded 
in the various journals of the world starting with the original contribution 
of Volta, who was the founder of the ‘‘contact theory.” Aligned with him 
in support of his theory were such masters of electricity as Pfaff, Marianini, 
Fechner, Poggendorff, Zamboni, Matteucci, and Karsten. On the other 
hand, those interested in controverting the contact theory in favor of the 
chemical theory were Fabroni, Wollaston, Oersted, Becquerel, de la Rive, 
Schénbein, Faraday, and Grove. 

The determination of the potential set up by the contact of two metals 
is very difficult, and today the portion of the current originating in this 
contact is of uncertain and even undetermined quantity.! 

It is somewhat doubtful whether Volta really considered that contact 
between metals was the sole source of the current; he did however 
consider this contact to be the source of the major portion of the electricity. 
In his famous letter of March 20, 1800,? we read about ‘‘some striking 
results I have obtained by the mere mutual contact of different kinds of 
metal,” but we also notice that he immediately goes on “and even by 
that of other conductors, also different from each other, either liquid 
or containing some liquid, to which they are properly debted for their 
conducting power.” 

The contact of dissimilar conductors was Volta’s requirement for the 
production of an electromotive force. And, truly, that is all that is required 
today, as we understand the action of various types of cells—only the 


* Presented before the Section (now Division) of History of Chemistry at the 
74th Meeting of the A. C. S. at Detroit, Michigan, September 8, 1927. 

1See Creighton, “Electrochemistry,” pp. 179 and 191, New York, 1924; also 
Rideal, Trans. Faraday Soc., 19, 667 (1924). 

2 Letter to Sir Joseph Banks translated in Phil. Mag., 7, 289 (1800). 
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contact of dissimilar conductors, whether they be metal to metal, gas to 
metal, solutions to metal, or solutions to solutions. 

Volta laid no stress on the fact that the alternate pairs of plates in his 
pile were separated by discs of felt moistened with a saline solution. These 
discs, when wetted with water, were less conductive than when moistened 
with salines; hence, in the former case the current generated by the contact 
of silver with zinc plates was lost because of the poor contact between 
the series of pairs. ‘This is one of the reasons, if not the only one, why 
it is so advantageous that the water interposed between each pair of 
metallic plates as well as the water with which the circular pieces of card- 
board are impregnated, etc., should be salt water.’’® 

It seems that Volta considered it necessary that one’ metal of the pair 
be a noble metal. It was soon found that this was not the case; for the 
series zinc, copper, and pasteboard, etc., which was entirely composed 
of oxidizable metals, produced a strong galvanic power. ‘Hence, it appears 
that silver, or a non-oxidizable metal, is by no means essential to the ex- 
citation of the Galvanic power, and indeed I apprehend that a Galvanic 
column, consisting of copper, zinc, and pasteboard, will be found as power- 
ful as an equal column consisting of silver, zinc, and pasteboard 
When pieces of copper, zinc, and moistened alumine were formed into a 
column by being applied to each other in the Galvanic series, viz., zinc, 
copper, alumine, etc., the column gave shocks remarkably stronger than 
those it would have given had pasteboard been used. .... Hence a 
probability that the Galvanic power may sometimes occur among the 
strata of the earth; and hence a new theory of earthquakes will in all 
probability ere long appear.’’4 

Davy took up the study of the ‘‘Volataic Pile’ as soon as he learned of its 
discovery. Although Volta’s pile consisted of a series containing at 
least two metallic substances, or one metal and charcoal with a “stratum 
of fluid,’ Davy believed that the “alteration of two metallic bodies with 
fluids was essential to the production of accumulated galvanic influence, 
only so far as it furnished two conducting surfaces of different degrees of 
oxidizability; and that this production would take place if single metallic 
plates could be connected together by different fluids in such a manner 
that one of their surfaces only should undergo oxidation, the arrangement 
being regular.’’® 

On this supposition Davy constructed a pile as follows: Copper, cloth 
moistened with acid, cloth moistened with potassium sulfate, cloth mois- 
tened with potassium sulfide, copper, acid, sulfate, sulfide, etc., as the 
series, and was able to observe the production of sensible effects. 


(9) 


3 Phil. Mag., 7, 294 (1800). 
4 Henry Moyes, Letter of August 15, 1800, in Phil. Mag., 7, 347 (1800). 
§ Davy, Trans. Royal Soc., 1801, in Phil. Mag., 11, 203 (1801). 
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An unknown correspondent® believed that ‘‘the oxidation or rusting of 
the metals of the pile does not appear to be the cause, but the consequence, 
of the influence.” 

The adherents of the contact theory attempted to disprove the fact 
that any portion of the electricity could arise except from the metallic 
contacts. Volta had announced this theory and his followers, out of love 
for the theory, blindly and vainly strove to connect the effects with the 
theoretical and therefore supposed causes, instead of being satisfied that the 
effects were the limit of their knowledge. ‘The theory, just like that of 
“Galvanism,” was dazzling, to say the least; and its supporters twisted 
and turned the experimental evidence until it proved, to themselves, if to 
no others, that the contact theory was correct. 

‘The same processes, by which the “two fluids theory” of du Fay and 
the ‘‘animal electricity” of Galvani succumbed to the attacks of the 
more introspective minds and the defter manipulations of the champions 
of the opposing theory, were prosecuted by those controverting the tenets 
of Volta’s followers. ‘The new group derived their theory—the chemical 
theory—from a mass of experimental facts, and built from them. The 
inevitable result of their work was the death knell of the contact theory. 

Faraday proved that ‘‘metallic contact is not necessary for the pro- 
duction of the voltaic current” and also showed a ‘most extraordinary 
mutual relation of the chemical affinities of the fluid which excites the 
current and the fluid which is decomposed by it.’”’”7 He connected a bright 
piece of zinc sheeting with one pole of a voltaic pile, and on this piece 
of zine placed a piece of “‘bibulous paper moistened in a solution of potas- 
sium iodide. Onto this paper he pressed a piece of platinum wire which 
was connected to the other pole of the pile, and at once iodine was freed at 
the point of contact with the platinum wire. When the connections were 
reversed, the iodine appeared at the contact between the zinc sheet and the 
bibulous paper, combining with the zinc. His conclusion was that the 
difference in results when the contacts were reversed was ‘“‘produced directly 
by the difference of action of the solution in the paper on the two metals.” 

Faraday further showed that: 

When zinc, platina, and dilute sulphuric acid are used, it is the union of the zine 
with the oxygen of the water which determines the current; and though the acid is 
essential to the removal of the oxide so formed, in order that another portion of zinc 
may act on another portion of water, it does not, by combination with that oxide, 
produce any sensible portion of the current of electricity which circulates; for the quan- 
tity of electricity is dependent upon the quantity of zinc oxidized, and in definite pro- 
portion to it: its intensity is in proportion to the intensity of the chemical affinity of 
the zine for the oxygen under the circumstances, and is scarcely, if at all, affected by the 
use of either strong or weak acid. 

6 Phil. Mag., 9, 354 (1801). 

7 Faraday, “Experimental Researches in Electricity,” vol. 1, sect. 887, London, 1839. 
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920. Again, if zinc, platina, and muriatic acid are used, the electricity appears 
to be dependent upon the affinity of the zinc for the chlorine, and to be circulated in 
exact proportion to the number of particles of zinc and chlorine which unite, being in 
fact an equivalent to them. 

921. But in considering this oxidation, or other direct action upon the metal 
itself, as the cause and source of the electric current, it is of utmost importance to ob- 
serve that the oxygen or other body must be in peculiar condition, namely, in the state 
of combination; and not only so, but limited still further to such a state of combination 
and in such proportions as will constitute an electrolyte (823).8 


Faraday then went on to discuss the more intimate reaction between the 
oxide and the acid as follows: 

925. If the action of the sulphuric acid used in the voltaic circuit be considered, 
it will be found incompetent to produce any sensible portion of the electricity of the 
current by its combination with the oxide formed, for this simple reason, it is deficient 
in a most essential condition: it forms no part of an electrolyte, nor is it in relation 
with any other body present in the solution which will permit of the mutual transfer 
of the particles and the consequent transfer of electricity. It is true, that at the plane 
at which the acid is dissolving the oxide of zinc, there seems no difficulty in considering 
how the oxide there could communicate an electrical state, proportionate to its own 
chemical action on the acid, to the metal, which is a conductor without decomposition. 
But on the other side of the acid there is no substance to complete the circuit: the water, 
as water cannot conduct it, or at least only so small a proportion that it is merely an 
incidental and almost inappreciable effect (970); and it cannot conduct it as an 
electrolyte, because an electrolyte conducts in consequence of the mutual relation and 
action of its particles; and neither of the elements of the water, not even the water it- 
self, as far as we can perceive, are ions, with respect to the sulphuric acid. 

It will be seen that I here agree with Sir Humphry Davy, who has experimentally 
supported the opinion that acids and alkalies in combining do not produce any current 
of electricity.° 

Davy had shown” that the current from plates of platinum, amalgamated 
zinc, and sulfuric acid, was superior to that from a similar series containing 
pure zinc. His explanation was that ‘‘there is not any inherent and spe- 
cific property in each metal which gives it the electrical character, but 
that it depends upon its peculiar state—on that form of aggregation which 
fits it for chemical change.”’ This theory was countered by Faraday"! 
on the point that the surface of the amalgamated zinc was always clean in 
the presence of sulfuric acid, therefore, the increased power was due to more 
intimate contact between the water and the zinc. 

Many philosophers of this period had experienced great difficulty in 
getting a constant current from the pile. A strong current could very 
quickly deteriorate to less than one-quarter of its original value, but if 
contact was broken and then re-made, the current was again equal to 
its original value. Faraday proved that this was due to the “film of 

8 Op. cit., sections 919, 920, and 921. 

® Phil. Trans., 116, 398 (1826). 

10 Tbid., 116, 405 (1826). 

11 Faraday, Op. cit., section 1005. 
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fluid in contact with the zinc plate. The acid of that film is instantly 
neutralized by the oxide formed, the oxidation of the zinc cannot, of course, 
go on with the same facility as before; and the chemical action being thus 
interrupted, the voltaic action diminishes with it.”!* This insufficiency 
of diffusion was remedied by the agitation of the electrolyte with a feather, 
by which procedure almost all of the power of the battery was at once 
restored. 

When Faraday developed his “platina, zinc, nitri, sulphuric acid” 
battery, he found that the increased power was due to the increased 
oxidizing ability of the solution as compared with that of dilute sulfuric 
acid alone. 

The superior power of the Grove cell was explained as follows:'8 

In the common zinc and copper battery the resulting power is as the affinity of the 
anion of the generating electrolyte for zinc, minus its affinity for copper. In the com- 
mon constant battery, it is as the same affinity plus that of oxygen for hydrogen, minus 
that of oxygen for copper: in the combination in question, the same order of positive 
affinities minus that of oxygen for azote. As nitric acid parts with its oxygen more 
readily than sulphate of copper, resistance is lessened, and the power correspondingly 
increased. With regard to the second material, that of cross precipitation, in the com- 
mon combination, zine is precipitated on the negative metal, and a powerful opposed 
force created: in the constant battery, copper is precipitated, and the opposition les- 
sened: in this there is no precipitation, and consequently no counteraction. 


When the Grove pile is in action, the hydrogen originating in the de- 
composition of the acid electrolyte is not evolved on the platinum, but 
acts on the nitric acid changing it to nitrous acid; the oxide of zinc re- 
mains, as in previous cases, in the liquid rather than on the amalgamated 
zinc plate, and does not penetrate the diaphragm to the platinum plate. 
The surface of the platinum always remains clean and bright. ‘The reac- 
tion continues until the liquid reaches its boiling point. It is then neces- 
sary to dismantle the cell and charge it with fresh acids. 

The investigations of the supporters of the chemical theory forced the 
contact theorists to “hedge away,”’ more or less, from their tenet that 
metallic contact of dissimilar metals was the greatest source of the current in 
a cell. Zamboni!‘ considered that the metallic contact was the most 
powerful source of electricity, but Karsten'® admitted that there might’ 
be some current generated at the point of contact between the metal 
and the liquid. Marianini!® held this same view, but also believed that 
actual contact was not required, and that two dissimilar metals, when 
separated by sensible intervals of air, could affect each other’s state. 


12 Faraday, Op. cit., section 1037. 

18 Grove, London, and Edinburg, Phil. Mag., 15, 289 (1833). 
14 Bibliotheque Universelle, 5, 387 (1836); 8, 189 (1837). 

16 DT’ Institute, number 150. 

16 Mem. della Sac. Ital. Modena, 21, 232 (1837). 
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Possibly Faraday went to the other extreme in stating :!” 


The chemical (theory) assumes; that at the place of action, the particles which are 
inconstant act chemically upon each other and are able, under the circumstances, to 
throw more or less of the acting force into a dynamic form: that in the most favorable 
circumstances, the whole is converted into dynamic force: that then the amount of 
current force produced is an exact equivalent of the original chemical force employed; 
and in no case (in the voltaic pile) can any electric current be produced, without the 
active exertion and consumption of an equal amount of chemical force, ending in a 
given amount of chemical change. 


He went a long way toward proving this thesis. 

If, as Faraday contended, the origin of the current is-in the chemical 
action between the metals and the exciting electrolyte, then, since the 
dilution of the electrolyte effects the violence of the action just so is it to be 
expected that there should be a change in the power of the voltaic pile.'® 
Not only did the dilution of the exciting fluid alter the intensity of the 
current, it also changed the direction of the current.!® By this inversion 
of the current, using a strong, then a dilute solution of nitric acid as the 
exciting electrolyte, it is possible to make any of the five metals: silver, 
copper, iron, lead, and tin, either positive or negative to any other of them, 
with the exception that silver is always negative to copper, merely by the 
effect of dilution. 

The conclusions concerning the origin of the voltaic electricity are neatly 
summed up as follows :*° 


1. Chemical action does evolve electricity. 

2. When chemical action has been, but diminished or ceases, the electric current 
diminishes or ceases also. 

3. When the chemical action changes the current changes also. 

4. Where no chemical action occurs no current is produced. 

5. A current will occur the moment chemical action commences. 

6. When chemical action which either has or could have produced a current in one 
direction is reversed or undone, the current is reversed (or undone) also. 


Faraday could carry his work no further than a qualitative determination 
of the intensity of current; for the concept of voltage or potential had not 
yet been formulated. Only after acceptable methods of measuring po- 
tential were determined, was it possible to accurately study the problem 
of the origin of the current in the voltaic piles. 


17 “Fexperimental Researches,’’ vol. 1, section 1803. 

18 Avogadro and Oersted, Ann. de Chim., 22, 361 (1823); dela Rive, Ibid., 37, 234 
(1928); Becqueler, Jbid., 35, 120 (1827); Faraday, “Experimental Researches,”’ vol. 2, 
73 (1840). 

19 Faraday, Op. cit., page 80; de la Rive, Ann de Chim., 37, 240 (1828). 

20 Faraday, Op cit., vol. 2, 91 (1840). 
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The problem is not yet solved. As a closing paragraph it is well to get 
the viewpoint of the modernist.”! 


One of the oldest unsolved problems in physical chemistry is the source of the 
E. M. F. in the simple galvanic cell and the mechanism of its production. Ever since 
the investigations of Volta, opinion has swung to extreme oscillatings between the con- 
tact and chemical theories. At the present time there are supporters of each view, 
whilst a center party of opinion wishes to ascribe the observed potential differences to 
both effects. 


Indeed, there are many who during the period since the time of Volta 
have held to this middle group, believing that both effects function rather 
than one alone. Possibly the more skeptical were of this group. 


21 Introductory address entitled ‘‘The Mechanism of the Reversible Electrode, 
delivered before the symposium on electrode reaction and equilibrium held by the 
Faraday Society, November 28, 1923; in the Trans. Faraday Soc., 19, 667 (1924). 


Glycerin for Beauty Creams Made from Whale Oil. With whales being killed at 
the rate of 18,000 per year, some system of licensing through an international agree- 
ment should be established to prevent the great cetaceans from becoming extinct and 
to safeguard the future of the industry, Lewis Radcliffe of the U. S. Bureau of Fisheries 
told members of the American Society of Mammalogists recently. Though the whaling 
industry today is largely in the hands of the Norwegians, an increasing flood of the 
articles made from whale oil, of which over 60,000,000 gallons were produced last year, 
is finding its way into the American markets, Mr. Radcliffe declared. Soap factories 
are the largest consumers of whale oil but glycerin derived from whale oil is used as the 
basis of many kinds of beauty creams, shaving soaps, tooth paste, and other toilet 
preparations. In Europe some of the oil is made into lard substitutes and candles. 
Sperm oil is a valuable lubricant while spermaceti is used in cold cream. Whale meal, 
bone meal, blood meal, stearine, and canned whale meat are other by-products of this 
old-new industry that have swelled its income to around $30,000,000 annually. 

Whaling ceased to be predominatingly American, said Mr. Radcliffe, at the time 
of the Civil War when the New England whalers were burned, captured, or turned into 
warships. ‘The discovery of petroleum as an illuminating agent gave it another set- 
back in this country. The invention of the harpoon gun in 1864, however, marked 
a new era in whaling. ‘This and the use of steam whalers and motor launches that 
permit the towing of the captured animal ashore to stations where the carcass can 
be more completely utilized have revolutionized the industry. An even more effi- 
cient phase was the development of the floating factory whereby the whole outfit of 
small whalers and manufacturing plant could transfer itself to new fields as fast as one 
was exhausted. 

Since the beginning of the twentieth century whaling operations have been confined 
largely to the Antarctic where they still remain largely in the control of Norwegian 
companies.— Science Service 

Prize for Cane Disease Cure Offered in Brazil. In an endeavor to check the mosaic 
disease of sugar cane, which is one of the most destructive of tropical plant diseases, the 
State of Rio de Janeiro, Brazil, has offered a prize of approximately $1200 to any scientist 
who, before the end of the current year, will ascertain its cause and determine an effective 
method for combating it.—Science Service 
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THE COST OF RETAINING INFERIOR STUDENTS IN COLLEGE* 


GERALD WENDT, THE PENNSYLVANIA STATE COLLEGE, STATE COLLEGE, PENNSYLVANIA 


The chemical profession in this country faces no dearth of candidates. 
It is still true that there would not be enough chemists in the country if 
industry knew its needs, but it is equally true that more chemists are 
being produced by the colleges than the industries and the teaching pro- 
fession can today absorb. Hence, it is the duty of the colleges not so much 
to produce more chemists as to produce better ones, and we must assume 
that the numerous campaigns for increasing the interest of undergraduates 
at large and of high-school students in chemistry are not aimed primarily at 
increasing the number who study chemistry but at increasing their quality. 
The need for well-trained men increases year by year. 

Since the duty of eliminating the inferior men is as important as the 
encouragement and training of the good men, it is perhaps surprising that 
so little attention has been given to’this problem. It is not sufficiently 
realized how the retention of poor men in a class hampers the training of 
the others, nor is it realized that a selection can be made early in the college 
career. In view of the excessive cost, both in dollars and in morale, it is 
important that a selection be made as early as possible. 

Much attention has been given to the building of the curriculum in 
chemistry. ‘This, however, is relatively unimportant, as employers well 
know, and the selection of men on the basis of intelligence, interest, and will 
power is more important than the details of the curriculum. Men fail or 
succeed on the basis of these three characteristics. Intelligence is always 
required for success and either interest or will power must accompany it. 
Failures occur through lack of will or of intelligence; and the grading 
system in any college should be such as to reveal the lack of either. It will 
in fact generally be found that grades do have this significance and when a 
lack of intelligence or of determination is indicated it is not a kindness to 
retain a student in college and it certainly is an injustice to the better 
students to do so. 

It is still practically impossible to select students for their probable 
success in chemistry prior to their admission, especially in a state university. 
Yet their record in even the first semester can be used for selection, as 
shown hereafter. The chart on the next page records the history of one 
class, which is typical of the history of all classes in this college. Local con- 
ditions require mention. 

A total of 121 men were admitted to this freshman class as intending 
to specialize in chemistry. ‘They were selected on the basis of their high- 
school records from perhaps i60 men, the others being rejected because of 

* A paper read before the Division of Chemical Education of the American Chemi- 
cal Society at Detroit, Mich., September 7, 1927. 
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a limitation on the number of freshmen admitted. ‘The history of the 
class is expressed in terms of a scholarship standard. In this college 60 
per cent is the passing mark for any course but a student must attain 
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Fic. 1—CHart SHOWING THE SCHOLASTIC HisTory oF A CLAss OF 121 FRESHMEN 
THROUGH SIx SEMESTERS 





an average of 70 per cent in all courses in order to graduate. ‘The scholar- 
ship standard employed in the chart is therefore that at which the average 
grade of the student is 70 per cent. Men who are below this standard 
are permitted to remain in college until they fall so far below that their 
ultimate attainment of the standard becomes impossible. More leeway is 
permitted in the early years, but as the senior year is approached a student 
is required to come steadily closer to the required standard of 70 per cent 
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in order to remain in college. Such a practice avoids casting all students 
in the same mold, allows individual variations, and depends on general 
achievement. 

Each horizontal line in the chart represents a semester. The history 
of this class is given through the end of the junior year, 7. e., six semesters. 
The arrows indicate the paths taken by various groups of students. The 
section to the left of the central dividing line represents students who are 
above the scholarship standard and that to the right represents those below 
the standard. Vertical arrows therefore indicate no change in the classi- 
fication of the student while the diagonal lines indicate a shift from above 
to below standard or the reverse. ‘The chart gives the entire history of 
the class and accounts for the adventures of all men. ‘The subscripts, in 
circles, represent men in the group above who left college either for personal 
reasons, or because they became discouraged or were dropped. 

The chart shows that of the original 121 men 70 were above standard at 
the end of the first semester while 51 were below. At the end of the second 
semester eight of the former 70 had fallen below standard while four of the 
51 had recovered and were above standard. The subsequent adventures 
of the eight and of the four can easily be traced on the chart. 

It will be seen that at the end of three years only 41 men remained of 
the original class, of whom 37 are in good standing. Only 31 have been in 
good standing continuously throughout their college career. This means 
that only 33 per cent of the original class has any chance to graduate while 
only 30 per cent is in good standing. ‘The obvious waste in this process 
of selection is striking. 

Of greatest interest is the fact that not a single student of the 51 who 
were below standard at the end of one semester remains in college. Only 
one of the 51 restored himself to lasting good standing before leaving 
college. He is the exception which proves the rule, for he was a Porto 
Rican student who had never been in this country and had great difficulty 
with social conditions and with the English language during his first 
semester. He was, however, a good man and made an excellent record 
during the three subsequent semesters. He left college at the end of his 
sophomore year in order to enter a Canadian medical school. The fact 
that but for this exception no man survived indicates that a rigorous selec- 
tion could have been made at the end of the first semester. The retention of 
these 51 men for several succeeding semesters in the vain hope that they 
could qualify by harder work or more intelligence was not a kindness 
tothem. ‘They left college at various later periods with little but disgrace 
to show for the years which had been invested. In spite of the fact 
that every student thinks that he is an exception, and that no parent, 
teacher, or politician can see anything but hard-heartedness in refusing to 
permit students “‘one more chance,”’ this chart shows that if a man cannot 
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make an average of 70 per cent in his first semester he cannot do so later. 
The work becomes increasingly difficult and more and more involves the 
work of preceding semesters which was only partly learned. It is imma- 
terial whether the failure be due to lack of intelligence or lack of interest 
or will power. It seems to be just as difficult to acquire will power as it 
is to acquire intelligence. 

It is worth mention in passing that only 41 of those 70 men who did 
succeed in the first semester remain with a chance to graduate, which is 
58%. For various reasons such as transfer to other colleges or to other 
curricula, illness, lack of money, etc., 21 or 30%, withdrew in good standing, 
while 8 or 12% were dropped. ‘This last group includes all “line cases,”’ 
who were somewhat above the 70% average during the first semester but 
dropped below as the work became more difficult. Thus even among 
the superior 70 men the mortality is surprisingly high. 

Counting the number of semesters that were spent in college by the stu- 
dents who were subsequently eliminated for poor scholarship gives a total 
of 186 student-semesters for the class shown in the chart. In the college 
concerned the cost of each student per semester is $225 over and above all 
fees and tuition paid by the student himself; hence, 186 student-semesters 
cost the college $41,800. This, divided among 57 men, gives an average 
cost of $733 which is spent uselessly by the college on the average inferior 
student. This is almost half of the cost to the college of educating a good 
student for four years. If it were therefore possible to eliminate these 
inferior men before they entered college almost 50 per cent more could be 
spent on the good students, 7. e., in faculty salaries or equipment on the same 
total budget. The retention of the inferior men means not only that de- 
sirable improvements in training are denied the good men for lack of money 
but the presence of the inferior men in classes is an obvious burden on the 
good men whose classwork is retarded and interfered with in countless 
ways. 

If the hopelessness of success couid be established after one semester 
and if students could be admitted on trial for selection after the first 
semester a large fraction of this cost could be saved. It is, however, nearly 
hopeless to persuade college authorities to adopt so heartiess a policy of* 
selection. In spite of its desirability on general principles the difficulty 
of rejecting any individual student on the basis of so brief a trial rests 
chiefly on the stubborn optimism of all concerned, and on the recurrent 
hope that this particular student is somehow different, or that his failure 
is due to lack of will power rather than of intelligence. 

It is, of course, not fair to be caustic about this optimism on the basis 
of this chart for a single class. It is given, however, only as an accurate 
record of a single instance. Similar records for other classes show exactly 
the same situation. So also do charts prepared on the basis of a standard 
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of 80%. ‘The conclusion is inevitable that students, like men or sows’ 
ears, are what they are in spite of indulgence, advice, threats, or high resolu- 
tions. 

Failing the policy of admission on trial and rejection after one semester an 
entirely different policy may be adopted with regard to these inferior men. 
At present they spend many thousands of dollars of college money and of their 
own in repeated vain attempts to qualify and finally drop out with nothing 
but discouragement and disgrace to show for their effortsand money. ‘The 
loss is practically complete. It would be far better to recognize that at 
least half the class is not endowed with the possibility of success in training 
for the profession of chemistry and to adapt the curriculum by the recog- 
nition that the entering class contains two groups—those who will make 
successful chemists and those who never can. If, for instance, the first 
two years were considered a trial period and all men except those who are 
entirely hopeless were retained for two years, the curriculum of that period 
could be adjusted to give both classes ‘a preliminary training rewarded by 
some sort of certificate. A rigorous selection could then be made on the 
basis of the 70 per cent standard. Admission to the junior year, where the 
actual professional training begins, should certainly be limited to men 
who are safely above the average grade of 70 per cent. ‘The others could 
by that time have had a course in quantitative analysis perhaps, followed 
by a special vocational course in summer which would qualify them for 
employment as analysts, laboratory assistants, and in some branches of 
chemical office work or salesmanship. The establishment of the junior 
college and of such institutions as the proposed University College at the 
University of Michigan show the way in this proposal. It is apparent 
that not half the men who enter college are qualified for four years’ training. 
It must be obvious that a reliable selection can be made on the basis of two 
years’ work. In justice to the inferior student and certainly to the superior 
student, in justice to the taxpayers or endowments that provided the money, 
and above all in justice to the chemical profession which needs good men 
rather than more men, this is a problem which should everywhere be faced. 


Blows Bubbles of Selenium. Solid bubbles of selenium, the strange element that 
transmits electricity when light shines on it, though at other times it offers great re- 
sistance to an electric current, can be blown with the aid of a glass tube, reports Charles 
E. S. Phillips in Nature. ‘The selenium is melted and then when the tube is dipped into 
it, withdrawn, and blown through, a rather sausage-shaped bubble can be blown. A 
curious effect reported is that when two bubbles, even twenty-four hours old, are brought 
into contact, they seize violently together and cannot again be separated. The method, 
he says, is a convenient one of getting flakes of selenium for experimental purposes.— 
Science Service 
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ILLINIUM—ELEMENT NUMBER 61 


LAURENCE L,. QUILL, UNIVERSITY OF ILLINOIS, URBANA, ILLINOIS 


The discovery of the element illinium, or element 61, early in 1926 by 
the American chemists Harris, Hopkins, and Yntema! brings the number 
of elements discovered within the past five years to four, and brings the 
list of elements presumed to exist, in accordance with our present knowledge, 
more nearly to completion. Each element discovered is another step in 
the development of the Periodic System, and in the confirmation of theories 
advanced as to the possible existence of certain elements. Ever since 
Mendeléeff submitted his periodic table, with its many vacancies and 
his predictions relative to certain of the missing elements, numerous re- 
searches have been conducted and many theories have been advanced 
tending to develop a better classification of the chemical elements. 

In the building up of the table of elements, over half a century of work 
evolved a generalization which, at best, only closely approximated an 
exact system. ‘The primary defect was in the assumption that the atomic 
weight was fundamental, whereas, with Moseley’s work, which was based 
on the nuclear theory of the atom, it was pointed out that it is the atomic 
number of an element and not the atomic weight which is fundamental. 
The atomic number of an element is the ordinal number, beginning with 
hydrogen as unity, of the elements arranged in order of the number of 
excess positive charges in the nucleus. Moseley’s work solved the diffi- 
culty in connection with the arrangement of certain pairs of elements in 
the periodic table. For example, laborious research had been carried on 
for years on tellurium and iodine on the supposition that the accepted 
atomic weights were inaccurate and that the properties of this pair of ele- 
ments demanded that their position in the table should be interchanged. 
Moseley’s work cleared away this anomaly. 

Further, Moseley showed that there is a definite relation between the 
frequency of any line in the x-ray spectrum of any element and its atomic 
number, the relation being given by the simple expression vy = A(N—b)?, 
where A and 0 are constants and N is the atomic number. His work 
showed that certain properties of an element and its atomic number are 
determined as a continuous function of its nuclear charge, as contrasted 
with the periodic functions owing to the recurrence of chemical properties 
as commonly used in classifying the elements, thus broadening and sim- 
plifying the application of the periodic law. Further, from x-ray spec- 
trum data, it is possible to predict which elements are still missing by plot- 
ting the frequency of the x-radiation against the atomic number and ob- 

1 Harris, Hopkins, and Yntema, J. Am. Chem. Soc., 48, 1585 (1926); Ibid., 48, 


1594 (1926); Nature, 117, 792 (1926); Science, 63, 575 (1926); News Ed., Ind. Eng. 
Chem., p. 5, March 20, 1926. 
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serving where the gaps in the resulting curve occur. It is also possible 
to estimate the x-ray spectrum of a missing element, a fact of great im- 
portance when searching for an element. The work by Moseley has given 
the scientist, who has always used the periodic law as a guide when search- 
ing for a missing member of the atomic series, an additional and more 
positive means for the identification of new elements. 

It may be of interest to mention, in passing, those elements which were 
still undiscovered at the time of Moseley’s work in 1913 and 1914. There 
were seven gaps in the list of elements, as follows: 43 and 75, analogs 
of manganese; 61, a.rare earth element; 85, a halogen; 87, an alkali 
metal; and an element 91. Moseley assumed that celtium, a member 
of the rare earth series, for which Urbain claims the discovery, filled the 
space assigned to element 72. Without going into the evidence con- 
cerning this element, the present view is to call number 72 hafnium, as 
discovered by Coster and Hevesy in 1923. It is not considered as a 
rare earth but as a homolog of titanium and zirconium. Number 91, 
a radioactive member of the actinium series, was named protoactinium by 
Soddy, Hahn, and Meitner in 1918. Mendeléeff’s eka-manganese (43) and 
dvi-manganese (75) were announced in 1925 by Noddack and Tacke and 
named masurium and rhenium, respectively. Considerable work on these 
elements has also been done by Druce and Loring, and Heyrovsky and 
Dolejsek. 

The most recently discovered element is the one of atomic number 61, 
which has been named illinium after the state and university in which 
the research leading to its identification was carried out. The announce- 
ment of its detection was first made in March, 1926, by Harris, Hopkins, and 
Yntema at the chemical laboratory of the University of Illinois. Its 
discovery is of special interest in as much as the group of elements occurring 
between lanthanum (57) and lutecium (71), commonly called the rare 
earths, is now known to be complete. ‘The rare earths have always given 
difficulty when an attempt has been made to place them in the periodic 
table, which gives no indication of the possible number of elements included 
in the group. Their complete chemicai separation is also a matter of 
great difficulty. Moseley’s relation between the various chemical ele- 
ments was of extreme importance in defining the number of elements 
to be expected in this group, and in stating that the missing element 
should occupy a position between neodymium (60) and samarium (62). 
This latter fact has been a guiding factor in the research carried out 
by the numerous investigators working with the idea of isolating 
element 61. 

One of the lines of research which has been carried out at the University 
of Illinois has been the production of relatively pure compounds of the 
rare earth elements. It was planned to use these preparations for atomic 
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weight determinations, spectral study, and for use in important investi- 
gations to be carried out in codperation with other laboratories. Under 
the codperative plan, material was furnished the United States Bureau of 
Standards for the purpose of mapping the red and infra-red regions of the 
spectra of the rare earth elements. In the published reports on neodym- 
ium and samarium, Kiess? gives about 1500 lines for each of these ele- 
ments, and in addition gives the wave-length of some 130 faint lines which 
are common to both spectra. He was unable to identify these lines with 
those of the spectrum of any other known element and assumed that 
they might possibly belong “‘to a new element of atomic number 61 coming 
between neodymium and samarium.” Eder published a similar list of 
lines but they did not correspond with those of Kiess’ list. 

Concentration and identification of the substance causing these un- 
known lines was then begun. Extensive fractionation of the neodymium 
and samarium materials was carried out using the double magnesium 
nitrates for the fractionating process. The solubilities of these salts 
increase with increasing atomic number. The illinium would therefore 
be expected to concentrate in the intermediate fractions between the neo- 
dymium and samarium. I,. F. Yntema* conducted an x-ray examination 
of these fractions in the Sloane Laboratory at Yale University. He was 
unable to obtain any positive results with the x-ray analysis, concluding 
that the element must be present in quantities less than one part in a 
thousand. He found, however, while studying the arc spectra in a small 
region of the ultra-violet, five lines which were common to both the neo- 
dymium and samarium materials. 

Evidently, from the foregoing, a better method of concentration was 
needed, and a study of the various salts used for fractionation was made. 
As mentioned before, the double magnesium nitrates which had been 
used have solubilities which increase with atomic number, and element 
61 would be expected to crystallize out between neodymium and samarium. 
Since 61 would undoubtedly be present in very small quantities, and since 
neodymium and samarium are relatively abundant, it might be expected 
that these two elements would completely mask the presence of 61. James 
has shown that, when the bromates are used for fractional crystallization, 
the solubilities of these rare earth salts show first a decrease in solubility 
with increase of atomic number, reaching a minimum with europium (63) 
and then an increase with atomic number increase. As a result, the order 
of crystallization is europium, as the least soluble member of the series, 
gadolinium, samarium, illinium, terbium, and neodymium. If only the 
neodymium-samarium rich fractions of a series of double magnesium 
nitrates are converted into rare earth bromates, the order of solubility is, 

2 Kiess, Bureau of Standards, 442, (1922); 446 (1923). 
3 Yntema, J. Am. Chem. Soc., 46, 37 (1926). 
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for practical purposes, reversed. J. A. Harris made an extensive frac- 
tionation of the neodymium-samarium rich materials in this way. 

While doing this work, Harris observed that the characteristic absorption 
bands of neodymium and samarium began to disappear in the intermediate 
fractions, and, at the same time, a very faint line at wave-length 5816 
Angstrom units was observed to be increasing in intensity. Later another 
line was observed to increase in intensity at 5123 Angstrom units as the 
characteristic lines of neodymium and samarium decreased in intensity 
in the middle fractions. Naturally, the question arose as to whether 
these new lines belonged to a new element, and on further study it was 
decided that these lines were due to 61. 

Very briefly, solutions of certain rare earth salts exhibit the property 
of absorbing light of certain wave-lengths in the visible region when a 
heterogeneous beam of light is passed through the solution. For each 
of the elements, this absorption is characteristic, and it is possible to tell 
which elements are present in a solution, with certain limitations, when 
the beam of light emerging from the solution is examined with a spectro- 
scope. Use of this property is made when following the process of frac- 
tionation, there being a change in the absorption as the crystallization 
is carried out. Concerning neodymium and samarium the first of these 
shows a very heavy absorption throughout the entire visible region, and 
the latter exhibits the same property very strongly in the blue and violet 
regions. If element 61 should show only a faint absorption in the visible 
region, a fact which is common in these elements, it can be readily seen 
that the heavier absorption of the neodymium and samarium would prob- 
ably mask the absorption due to 61, which is exactly what happens in this 
case. However, when illinium is sufficiently separated from neodymium 
and samarium, these new lines begin to appear. 

As was stated in the first part of this paper, a more positive means of 
identification was suggested by Moseley’s work, and it is not safe in these 
days to consider a new element as being positively discovered without 
making an x-ray analysis. Accordingly, there was designed and built 
in the laboratory at the University of Illinois an x-ray outfit capable 
of being used for such work. ‘The x-ray tube contained a cathode of 
pure aluminum and a target or anti-cathode of pure copper, which 
contained a depression in which the rare earth oxide was fused. 
The tube drew 8-10 milliamperes and used about 30,000 volts on the 
average. 

The crystal grating used in the analysis was a crystal of calcite, different 
crystals being used to avoid the possibility of imperfect ones. Owing to 
the low energy input necessary with the apparatus, the crystal was only 
rotated through an angle of thirty minutes. It was found necessary to 
make exposures of 8-16 hours, which caused a little difficulty in keeping 
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the rare earth oxide on the target, but this was eliminated by fusing the 
oxide into the depression on the target. 

Five successful exposures were made for the La; of element number 61, 
using two different fractions for the target. The lines obtained were faint 
but their positions were verified by several disinterested observers. Ut- 
most care was used in making all settings. The dispersion between the 
La; and the Laz of samarium was 0.5 mm., the former line being used as 
the principal reference line. The deviation of the La of 61 was checked 
against the Laz of samarium and the La; of neodymium. The maximum 
deviation from the theoretical wave-length was less than 0.005 A units, 
the average of the five determinations differing only by 0.0004 A units 
from the calculated, which is well within the limits of experimental error. 

A single determination of the Lf line of 61 gave a value which varied by 
0.004 A units from the calculated value. A very faint line corresponding 
to the Lf: line was observed on the last plate made, but it was not accepted 
owing to the presence of the area of general radiation covered by the oscil- 
lation of the crystal. Other measurements of the L and K series lines were 
impossible at the time of the announcement of the discovery but research 
is now under way on that problem. 

The question always arises when an x-ray analysis is made in a case 
such as this as to whether there are any first, second, or third order lines 
of other elements which might be mistaken for those of the element in 
question. ‘The American chemists considered this point, which showed 
that certain lines of lanthanum, cerium, mercury, chromium, and bromine 
might be mistaken for those of element 61. After serious consideration 
of the wave-lengths and the relative intensities of the lines obtained, it 
was decided that there was no conflict between the lines of these elements 
and those of illinium. 

Summarizing the lines of evidence used as a basis for the discovery 
of illinium, and which are in accordance with accepted theories, we have 
as follows: The 130 arc spectrum lines in the infra-red, the five lines in the 
violet, the detection of absorption lines in the visible region, the x-ray 
data, and the concentration of illinium between neodymium and samarium. 

The work done in the laboratory of the University of Illinois is by no 
means the only work done with the idea of finding the new element. Al- 
most immediately after the first announcement of the discovery of illinium 
by Harris, Hopkins, and Yntema, confirmation of the discovery was made 
by independent observers, who were, as it may be said, “hot on the trail’’ 
of the new element. 

One of the first papers on illinium to appear was by Meyer, Schumacher, 
and Kotowski,* working in their laboratory in Berlin. It is interesting to 

4 Meyer, Schumacher, and Kotowski, Naturwiss., 14, 771 (1926); Dehlinger, 
Glocker, and Kaupp, Jbid., 14, 772 (1926). 
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note that they, too, used the same salts as those used by the discoverers, 
namely, the rare earth bromates and the rare earth double magnesium 
nitrates. Dehlinger, Glocker, and Kaupp were able to secure the K series 
lines of illinium on the material furnished by the above men, which indi- 
cates that the work was of high order. 

Further confirmation of the discovery of illinium has been made by 
the admirable work of Rolla and Fernandes’ at the University of Florence. 
Working on a small amount of didymium material, which was fractionated 
as the double thallium sulfate, Rolla obtained evidence for the existence 
of the new element by the x-ray absorption method of the K series. In- 
stead of announcing this fact to the scientific world at the time, Prof. 
Rolla placed a description of his work in a sealed package in the vaults of 
the Academy of Lincei in 1924, and began to work up a larger supply of 
the didymium material. In the meantime, the discovery of the new 
element by the American chemists had been made. Following this 
announcement and upon the conclusion of his work upon the second supply 
of material, Rolla brought his “‘Plico Suggellato’ from the vaults of the 
Academy and he insists that element 61 be called “‘florentium’”’ upon the 
basis of the information contained in the sealed packet. His first announce- 
ment came some three months after the initial declaration of the discovery 
by the American chemists. Rolla observed anomalies in the visible 
region of the absorption spectrum, with a decided shift in the intensity 
of the lines toward the red in the region of 5700 to 5800 A. units, 
which is in accord with the work of Harris, Hopkins, and Yntema, 
who stated that there was a line at 5816 A. units. ‘The x-ray analysis 
of the material used by Rolla and Fernandes was carried out by R. 
Brunetti at Arceti. 

In addition to the very fine work done by the European chemists, some 
very excellent work has been accomplished by other Americans. James 
and Fogg,® at the University of New Hampshire, while fractionating 
some rare earth material, carefully prepared samples from the intermediate 
fractions of the neodymium-samarium rich portions of the series. This 
material was examined by Cork, using the splendid x-ray equipment at 
the University of Michigan, who was able to secure the K series lines of 
illinium. ‘The publication of these lines is convincing evidence of the 
identification of element 61. The rare earth material used by these in- 
vestigators was secured from three sources, namely, gadolinite, xenotime, 
and monazite. 

On the other hand there are investigators who doubt the existence of 
element 61, and discredit the announcements made. Prof. Wilhelm 


5 Rolla and Fernandes, Gazz. chim. ital., 56, 485 (1926); Ibid., 56, 862 (1926); 


Z. anorg. allgem. Chem., 157, 371 (1927); Nature, 119, 637 (1927). 
6 James, Cork, and Fogg, Proc. Nat. Acad. Sci., 12, 696 (1926). 
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Prandtl,’ of Munich, in reviewing the evidence given seems unwilling to be 
convinced. In his discussion of the work of Harris, Hopkins, and Yntema, 
he is unable to attach any importance to the new absorption bands in the 
absorption spectra, considers the strange lines in the arc spectra as insig- 
nificant, and criticizes the x-ray analysis because a vacuum spectrograph 
was not used and because no effort was made to reproduce the plate. 
Later, he states that Rolla and Fernandes evidently had not read his criti- 
cism of the work done by the Americans and criticizes their lack of x-ray 
data. He goes on further to say that Meyer, Schumacher, and Kotowski 
used a preparation which was too much of a mixture, hence getting lines 
which could be attributed to 61, and doubts that they could have obtained 
any evidence of element 61 if they had used a pure preparation. Prof. 
Prandtl himself has made a very careful search for several years for element 
61, but all of his results have been negative. From this he concluded 
that either the element did not exist or that, if it did, it was not a member 
of the rare earth group. More recently Prandtl has stated that element 
number 61 is a homolog of manganese. He reaches his conclusion in 
this way. If the atomic number of element 43, masurium or eka-mangan- 
ese, is increased by 18 the result is61. In other words, if the nuclear charge 
of element 43 is increased by 18 charges, the resulting element would have 
a nuclear charge of 61. Accordingly, we may interpret Prof. Prandtl’s 
idea as meaning that if the elements of atomic number 57, 58, 59, 60, and 
61 are arranged in groups III, IV, V, VI, and VII, respectively, instead of 
being placed in group III, as is the common practice, then it will be ob- 
served that element number 61 will fall below manganese. For this 
reason Prandtl insists that element 61 is not a rare earth and should be 
found in manganese material. This idea of placing the rare earths in vari- 
ous groups may be carried to completion by distributing, successively, 
the elements of atomic number 62 to 69 through groups I—-VII, inclusive, and 
elements 69-71 in groups I-III. ‘This arrangement brings hafnium (72) 
in its proper place in group IV, and rhenium (75) below manganese. ‘The 
difficulty with this arrangement is that the rare earths are placed in 
groups where, with a few exceptions, they do not agree with the other 
elements of the group in either chemical or physical properties. Also, the 
characteristic family relations which are shown in the various groups would 
be broken up by this arrangement. ‘This idea, also, is not entirely in ac- 
cord with the Moseley law which indicates that element 61 should occupy 
the position between neodymium and samarium. Prandtl evidently has not 
seen the publication by James, Cork, and Fogg since he does not criticize it. 
Auer von Welsbach* quotes Prandtl’s work, and cites from his own 


7 Prandtl and Grimm, Z. angew. Chem., 39, 1333 (1926); Prandtl, Z. anorg. Chem., 
39, 897 (1926); Ber., 60B, 621 (1927). 
8 Welsbach, Chem.-Zig., 50, 990 (1926). 
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experience in working upon cerite, that there cannot be such an element 
as illinium in the rare earth group. 

Herzfinkiel,® in a review article on the elements 43, 61, 75, 85, and 87, 
declares that the evidence submitted by the various experimenters cannot 
be considered as sufficient to prove the existence of element 61. 

Dr. W. A. Noyes has summarized briefly the data of Harris, Hopkins, 
and Yntema, and of Rolla and Fernandes, and concludes that the priority 
for the discovery belongs to the American chemists who were the first to 
publish to the world proof of the existence of the new element, illinium. 

G. v. Hevesy’ has reviewed the evidence submitted and seems to have 
accepted the fact that the element has been discovered. He also points 
out the fact that x-rays are essential in the analysis for undiscovered 
elements. He gives credit to the American chemists Harris, Hopkins, and 
Yntema for the discovery of the element. 

Druce and Bligh" in their respec tive articles on discovered and missing 
elements recognize the fact that element 61, illinium, has been proved 
to exist. 

At the time of the writing of this paper, the status of the work on the 
new element is as mentioned above. There seems to be no question 
but that the actual existence of the element has been proved, since sev- 
eral independent observers have secured unmistakable evidence of its 
presence. 

9 Herzfinkiel, Compt. rend., 184, 968 (1927). 
10 Hevesy, Chem. Rev., 3, 321; “Die Seltenen Erden vom Standpunkte des Atom- 


baues,’”’ pp. 39, 59, 100, 136, 1927. 
11 Bligh, Science Progress, 21, 109 (1926); Druce, Ibid., 21, 479 (1927). 


Meat Diet Increases Fright of Rats. A diet high in protein or meat increases the 
activity of laboratory rats but makes them easily frightened. 

These are some of the results of an attempt to find the effect of food on the temper 
made by Prof. Emil Abderhalden, of the University of Halle, who has been making de- 
terminations of the psychological behavior of rats fed on different diets. 

One series of rats was fed on a diet that was rich in protein and poor in carbohy- 
drates, while a control series of similar rats was fed on a more usual diet, with abundance 
of carbohydrates. ‘The experiment was continued for a considerable time, and obser- 
vations were made of rats’ dispositions while fed on the prescribed food. 

It was found that the variation of the diet had a striking effect on the behavior. 
The rats which received little carbohydrate and a great deal of protein showed distinctly 
abnormal characteristics. ‘They were much more active and were more resistant to 
the ill effects of alcohol. Together with these more or less desirable changes was a 
decidedly undesirable one, namely, increased susceptibility to fright. 

Whether human beings are affected in the same way has yet to be determined.— 
Science Service 
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THE APPEAL OF BIOCHEMISTRY IN AN EDUCATIONAL 
PROGRAM* 


Ross AIKEN GORTNER, UNIVERSITY OF MINNESOTA, ST. PAUL, MINNESOTA 


Perhaps it is a trite remark to say that man is primarily interested 
in man. ‘To be sure all normal individuals show a greater or a less interest 
in all natural phenomena, but after all such expression of interest can be 
regarded as an interest in man’s environment, how man can react upon 
such natural phenomena to produce results which will make for a more 
favorable environment or how the natural phenomena may be expected 
to react upon man himself. 

For example, I assume that everyone reading this paper is acquainted 
with the radio and regards it as a remarkable achievement of physical 
science. The interest of the great majority of individuals is, however, 
mainly not a scientific but a selfish interest, especially just before a foot- 
ball game which we cannot attend in person. How eagerly we “listen in” 
on such occasions, how we thrill when our favorite football star goes over 
for a touchdown! ‘That our interest is a personal interest is demonstrable 
if I were to ask the great majority of you to explain the scientific principles 
underlying the construction of a radio instrument and to diagram a set-up 
which would function properly. The great majority of people are inter- 
ested not in the basic principles of electricity but in the end results which 
affect the environment of themselves as individuals and yet—only a few 
years ago the average high-school boy’s vocabulary did not contain such 
physical terms as fixed condensers, variable condensers, static, grid and 
plate, amplifiers, shielding, insulator, ground, etc., whereas today such terms 
are a part of the common language. Why? ‘They are no less scientific 
today than they were a decade ago but they have been removed from the 
abstract and made a part of the environment of any boy who has built a 
one-tube radio set. ‘They have a personal and, therefore, a popular appeal. 
One has merely to mention “‘static’’ or ‘interference’ at a dinner party 
nowadays to start as animated conversation as ‘“‘weather’’ used to start. 

All of which illustrates that if we are going to get across to the masses 
appreciation of the rédle that science is playing in our modern civilization; 
we need to use an illustration affecting either the individual or the indi- 
vidual’s environment. 

Organic chemistry texts have been on the market for nearly a hundred 
years; nevertheless, very few have ever been found on the shelves of the 
book departments of our larger department stores. Why? ‘There was no 
personal appeal. And then Slosson wrote ‘Creative Chemistry!’ To be 

* Abstract of an address delivered before the Chemistry, Physics, and Biological 


Science Sections of the Minnesota Educational Association; Minneapolis, Nov. 11, 
1927. 
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sure it is written in popular language but that is not the whole story. It is 
likewise a graphic description of organic chemistry as a vital factor in our 
modern environment, and it has been read by tens of thousands of persons 
who have become firm friends of chemistry as a science. 

But if an appeal to our reaction toward our environment can cause 
such an effect, how much greater is the possibility if the appeal is made 
directly to ourselves. Such a possibility lies in the field of biochemistry. 

Biochemistry, the chemistry of living processes! ‘The same fundamental 
principles which underlie the fields of general chemistry, inorganic chem- 
istry, and physical chemistry, are the fundamental principles which regu- 
late the chemical processes taking place in living organisms. 

When we think of the great mass of students who complete their regu- 
larly scheduled science training with the completion of high-school chem- 
istry and of the other great group who satisfy their college require- 
ment of “‘ten credits in science’ with general chemistry courses, are we 
meeting our obligation to these students when we practically ignore a 
discussion of the relation of these courses to the chemical processes of the 
living organism? Perhaps we could profit by reversing the order of study 
and indicating at the beginning the réle that chemistry plays in our life 
and in our environment. Sucha preface to study would arouse the interest 
of the student so that he would study, not for the sake of grades or credits, 
but rather so that he could know more about himself. 

A man is composed of a mixture of chemical elements which can be 
bought at current rates from a chemical supply house for less than one 
dollar. These elements, however, are combined in many forms, some very 
simple compounds, others extremely complex. These compounds exist 
together in a wonderfully intricate equilibrium which is maintained by the 
phenomenon which we call life. ; 

Take, for example, the phenomenon of water balance in the body. 
The brain isolated from the body can swell 1000 per cent and still maintain 
its coherence. If it swells 3 per cent during life, coma and death ensue. 
If we only knew all of the story of the rdéle that water plays in the vital 
mechanism, we would be able to accomplish things in medicine that we can 
only dream of at present. Water is the chief component of all living 
organisms, and yet when water is discussed in the early chemistry courses, 
it is exceedingly rare that any mention is made of its biological importance. 

A frog’s egg, weighing only a few milligrams, can develop into a tadpole 
two centimeters or more in length without any external source of food, 
the increase in weight being supplied wholly by water. Asa matter of fact 
the dry matter in the tadpole is less than that in the original egg, due to 
loss of carbon dioxide and water through the process of oxidation which we 
call respiration. 

Such an experiment could be used or cited early in a student’s course 
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and would definitely fix in the student’s mind the tremendous réle which 
water plays in vital processes. Probably no other substance or compound 
involved in vital processes deserves as much study as does water, and yet 
the general belief is that water exists in an organism in much the same 
state as it exists ina sponge. Undoubtedly, such is not the case. 

Iron, another element, can and should be taught as occurring in ores, 
as having great value in industry, as forming salts with acids, as being 
di- and tri-valent, etc., but can we not find time to mention that all of the 
higher animals, including man, are able to live and function due to the 
chemical reactivity of a wonderful red compound in the blood, the hemo- 
globin, and that this red compound contains 7ron as an essential constituent? 
In discussing the affinity of iron for oxygen, as illustrated in the formation 
of iron rust, the réle of iron in the respiration of animals could well be noted, 
and later when copper and copper compounds are studied, would not atten- 
tion be attracted if the statement were made that in certain animals (e. g., 
mollusca, crustacea, etc.) copper takes the place that iron plays in the 
higher animals and that the respiratory pigment of the blood contains 
copper? Possibly such illustrations would make it easier for a student 
to visualize the terms ‘‘oxidation”’ and “‘reduction,’’ at least he would have 
an illustration of how such processes affect every cell in his own body. 

In addition to hemoglobin we have an identical illustration in the study 
of magnesium. ‘The green chlorophyll of plants, through the agency of 
which the energy of the sun transforms carbon dioxide and water 
and nitrites into organic compounds, making possible practically all of 
the forms of life, certainly all forms of higher plants and animals, contains 
magnesium as an essential constituent. If nature were to forget for a 
period of probably less than a year the secret formula for the synthesis of 
chlorophyll, it is highly probable that all of the mammals and probably 
all of the other forms of life, with the exception of certain bacteria and 
fungi, would be annihilated. Does not such an important compound of 
magnesium deserve mention if in no other place than a paragraph deliber- 
ately intended to stimulate the interest of the student? And would not 
the addition of a statement that chlorophyll cannot be synthesized in the 
plant, if iron is absent, be of interest? Thus, iron is not only a part of the 
vital respiratory pigment of animals but is necessary for the formation of 
the vital synthesizing pigment of plants! 

At present all or nearly all of the illustrations found in our high-school 
chemistries and in our “‘general chemistry” texts are drawn from the fields 
of engineering and chemical technology; yet how many of the students 
will be engineers or chemists? All of these students are living organisms 
and are surrounded with other forms of life; yet in the great majority of 
cases they are taught nothing of the chemistry of vital phenomena. Only 
a limited few are, after years of study, introduced to this fascinating field. 
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Is such a treatment fair to the great mass of students who are ‘‘exposed”’ 
to beginning courses in chemistry? Are our expenditures for classrooms 
and laboratories used so as to give the information which will interest the 
most deeply and affect the most vitally the greatest number? I raisc 
these questions and leave you to answer them. 


British Find Fish Refuse Makes Feed for Farm Animals. Investigations have 
shown that fish refuse which is normally returned to the sea is a valuable food 
for farm animals. The Food Investigation Board, a government bureau under the 
direction of the Department of Scientific and Industrial Research, reports that the 
refuse from fish may amount to as much as 80 per cent of the total quantity brought 
on board. 

At present it is thrown back into the sea and wasted, but it is hoped that future 
arrangements will be made for utilizing if on land as a feed for animals. One of the 
objections to the present method of dumping the refuse in the sea is that this drives 
the fish away from the area, rendering it useless from the fisherman’s point of view. 
Work on fish meal and fish oils is at present in progress under the Food Investigation 
Board at the Imperial College of Science and Technology, London, and at Liverpool 
University.— Science Service 

U. S. Has Monopoly in Borax Industry. Exploitation of the kernite (also called 
rasorite) deposits in the Mohave Desert, Kern County, California, probably will result 
in killing off the mining of other borate minerals elsewhere in this country and in other 
countries so that the United States will have a complete monopoly, according to Dr. 
Waldemar T. Schaller of the Geological Survey. 

As far as is known, kernite, an entirely new mineral, exists nowhere else in the 
world. ‘The deposit lies but three to four hundred feet beneath the surface, is more 
than 100 feet thick, and extends at least 500 feet in every direction. It was discovered 
in 1926 and mining operations were begun approximately a year ago. 

Kernite is virtually pure sodium borate. The material mined is over 75 per cent 
pure mineral, the remainder being clay. To prepare it for the market it is only neces- 
sary to dissolve it in water, filter off the clay, and permit recrystallization to take place. 
Marketable borax is sodium borate plus ten molecules of water. Kernite is the same 
sodium borate plus four molecules of water. During the refining process six molecules of 
water are added so that one ton of kernite makes 1.4 ton or nearly a ton and a half of 
borax. ‘There is probably no other commercial mineral that increases its marketable 
bulk in such a fashion through the process of refining. 

Previous to the discovery of kernite the world’s borax supply was derived princi- 
pally from the minerals borax, colemanite, and ulexite. Italy procured it from vol- 
canic steam containing boric acid. In each case the process involved was complex 
and expensive. In this country borax was formerly secured from mineral deposits 
in and near Death Valley, under dangerous circumstances, and had to be hauled from 
the mines by the familiar ‘‘twenty-mule team” to a distant railroad. 

The kernite mines are within four miles of the Santa Fe main line and a spur track, 
built at small expense across the intervening alluvial flat, has made transportation 
simple. It is estimated that enough of the mineral already has been blocked out to 
supply the market for some time and millions of tons for future needs require only to 
be shoveled out of the ground, dissolved in water, and recrystallized.—Science Service 
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THK TEACHING OF CHEMISTRY IN GERMAN UNIVERSITIES* 


Fritz PANETH, UNIVERSITY OF BERLIN, BERLIN, GERMANY 


In undertaking to contribute to this educational conference a/discussion 
of chemica\ education in Germany, I shall limit myself to pointfng out some 
differences hetween the German and American systems which have par- 
ticularly impNessed me. With the latter system I am acqyainted by first- 
hand experieng only in so far as it is exemplified at Cgfnell. However, 
observations made during visits to other institutiong and information 
acquired from othr sources seem to verify those poinfs which have struck 
me as characteristiQ4of American universities in gengral. 

The differences b&tween chemical instruction § Germany and in the 
United States are no& for the most part, the gonsequence of divergent 
aims or methods in the ¥pecial field of chemistry, but are more fundamen- 
tally rooted in the differances between the yfiversities as entireties. Of 
course, it is possible to cNe minor differeytes in the method of special 
chemical education. For exymple, it is th¢ general custom here to initiate 
chemical instruction with a Cgurse in geyleral chemistry, whereas in Ger- 
many it is usual to begin with akalyticaYreactions or with a number of spe- 
cial courses. But these divergekciesAn practice appear to me unimpor- 
tant compared to the vast deviatiyyS to be encountered in the total uni- 
versity life. 

At the outset it will be well $0 state just what types of institutions 
we are to compare as universfties. \[he German university is much 
easier to define than the Amerfcan, for \n Germany there are no private 
institutions—all are support¢gd by the Nfate and resemble each other 
strongly. In America consflerable variattgns of kind and rank exist. 
If we limit ourselves to a gonsideration of th& larger and more prominent 
of those institutions whicl/ bear the name of unNversity we shall be able to 
deal with a more unifofym group. Upon this bagis a comparison imme- 
diately reveals one striking fact. The American \niversity includes two 
student bodies—gradjfiate and undergraduate—whNe the German uni- 
versity has but one/ One might at first thought suypose the American , 
graduate students Jo be comparable with the German Xudent bodies but 
I do not believe this to be so. The German students enttr the university 
at the average age of nineteen, which is nearer to the age offreshmen than 
of graduates. /Furthermore, they have had no specialized instruction, 
whereas gradfiate students have already begun to prepare for a\profession. 

The first/two years of the American university, in which eryphasis is 
placed upén general education, correspond most closely to the last two 


* Address delivered at the Sixth Regional Meeting of the Cornell, Easterh New 
York, Syracuse, Western New York, and Rochester Sections of the A. C. S. at Rochéster, 
N. Y.,January 28, 1927. Translated by Dr. J. Rinse. 
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training ground for the writing and balancing of chemical reactions. Where 
this type of course is given, the student is expected to take, for example, 
a test solution of silver nitrate and treat portions of it with a long list 
of reagents, obtain a precipitate, dissolve the precipitate, as the case may 
be, and immediately write all reactions involved. In my own mind 
I can see standing before me, like Banquo’s ghost, at least a dozen test 
tubes, suitably supported in a test-tube rack, in each of which a 5 cc. por- 
tion of silver nitrate had been treated, respectively, with hydrochloric 
acid, hydrogen sulfide, potassium chromate, ammonium hydroxide, and 
many other reagents. And before me lies a solid page of neatly balanced 
chemical equations illustrating, probably, via graphite, just what has 
happened in the test tubes. Personally, I am opposed to such a course 
as it does little more than spoil the student’s appetite in the field of chem- 
istry. I believe that any professor is guilty of criminal negligence when he 
side-tracks the fundamental principles of chemistry for the sake of bal- 
ancing on paper a number of chemical reactions. However important 
one may think this large number of reactions to be, the fact still remains 
that only those actually involved in the separation and detection of the 
metal concerned should be remembered by the student; further, he retains 
the facts better if he be permitted to follow only the particular ion in 
question without much emphasis on such other companions as may be 
in the solution with it. . 

Finally, as a third objective, the subject of qualitative analysis may 
offer an excellent place to bring home to the student many of the funda- 
mental principles of chemistry as they are exemplified by the behavior of the 
metals. A course of this type is fundamentally based on full appreciation 
of the theory of electrolytic dissociation and law of mass action. Stieglitz 
of Chicago and Noyes at Boston Tech. have been to a large extent respon- 
sible for this innovation in the teaching of qualitative analysis. We owe 
them a debt of gratitude for their excellent work and texts which have so 
influenced modern analytical chemistry. 

Place before the student a table of solubility products of barium, stron- 
tium, calcium, and he will with very little assistance arrange a scheme 
for their separation. ‘Teach him the solubility product theory fully, explain 
to him the effect of a common ion and he will understand how it is pos- 
sible to separate groups II and III even though they both are precipitated 
with hydrogen sulfide. See that he understands why the presence of 
ammonium chloride prevents the precipitation of magnesium hydroxide by 
ammonium hydroxide. It is far better, in my opinion, for him to know 
this principle than it is to be able to write the reaction involved, and far 
easier and more interesting. ‘The amphoteric nature of elements is beau- 
tifully illustrated in the separation and detection of zinc, aluminum, and 
chromium. Their behavior is almost human and I’ve never found the 
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OBJECTIVES IN THE TEACHING OF QUALITATIVE ANALYSIS* 


J. SAMUEL Guy, Emory UNIVERSITY, EMory UNIVERSITY, GEORGIA 





‘he last few years have witnessed an interesting change in the teaching 
of inorganic chemistry. ‘Textbooks dealing with this subject were formerly 
filled to a large extent with descriptive material; more modern books are 
containing less description and more of the principles of chemistry. ‘This 
should be a very welcome change. 

Chapters on colloids, electrochemistry, equilibrium, etc., are rapidly 
crowding out of the elementary inorganic text much of the information 
formerly given there in connection with the study of metals. For example, 
in a modern book a chapter on lead would deal more with the use of lead 
in ihe storage battery than it would with the properties of many of its 
compounds. In a similar way hard water, lime, cement, and plaster 
of Paris become interesting topics in the discussion of calcium. 

There is usually very little connection between the laboratory work and 
the recitation in the part of the introductory course in which the metals 
are discussed. Many excellent teachers have adopted an elementary 
course in qualitative analysis to accompany the last few months of the 
work in inorganic chemistry. It is my opinion that this is a good thing 
for the student who takes only one year of chemistry, but does the student 
himself feel the relation of what he is studying in the text to what he is 
doing in the laboratory? 

While this change is going on in the teaching of inorganic chemistry 
changes of equal significance are also coming about in qualitative analysis. 
In the teaching of this subject we may say that there are three distinct 
types of courses being given. In the first place, a course in qualitative 
analysis may be true to its name and have as its definite object the analysis 
from a qualitative standpoint of a large number of substances. In sucha 
course there is generally very little recitation or lecture work. The 
student goes about his work with one thought in mind and that is the 
development of technic in the various procedures whereby he will be 
enabled to separate and identify the metals and their corresponding acid 
radicals. ‘The success of such a course is generally measured in the ‘‘num- 
ber of unknowns”’ that a student has satisfactorily solved and in the many 
different and difficult separations involving silicate fusings, separation of 
incompatible substances, etc., which he has made. This type of course 
finds very little place in the modern college curriculum; schools of 
mining, engineering, etc., still have it as a necessary part of their in- 
struction. 

\ second objective in the teaching of qualitative analysis is to use it as a 

* A paper read before the Division of Chemical Education of the American Chemi- 
cal Society at Detroit, Mich., September 7, 1927. 
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training ground for the writing and balancing of chemical reactions. Where 
this type of course is given, the student is expected to take, for exan ple, 
a test solution of silver nitrate and treat portions of it with a long list 
of reagents, obtain a precipitate, dissolve the precipitate, as the case nay 
be, and immediately write all reactions involved. In my own inind 
I can see standing before me, like Banquo’s ghost, at least a dozen test 
tubes, suitably supported in a test-tube rack, in each of which a 5 cc. por- 
tion of silver nitrate had been treated, respectively, with hydrochloric 
acid, hydrogen sulfide, potassium chromate, ammonium hydroxide, and 
many other reagents. And before me lies a solid page of neatly balaiiced 
chemical equations illustrating, probably, via graphite, just what has 
happened in the test tubes. Personally, I am opposed to such a course 
as it does little more than spoil the student’s appetite in the field of chem- 
istry. I believe that any professor is guilty of criminal negligence when he 
side-tracks the fundamental principles of chemistry for the sake of bal- 
ancing on paper a number of chemical reactions. However important 
one may think this large number of reactions to be, the fact still remains 
that only those actually involved in the separation and detection of the 
metal concerned should be remembered by the student; further, he retains 
the facts better if he be permitted to follow only the particular ion in 
question without much emphasis on such other companions as may be 
in the solution with it. 

Finally, as a third objective, the subject of qualitative analysis may 
offer an excellent place to bring home to the student many of the funda- 
mental principles of chemistry as they are exemplified by the behavior of the 
metals. A course of this type is fundamentally based on full appreciation 
of the theory of electrolytic dissociation and law of mass action. Stieglitz 
of Chicago and Noyes at Boston Tech. have been to a large extent respon- 
sible for this innovation in the teaching of qualitative analysis. We owe 
them a debt of gratitude for their excellent work and texts which have so 
influenced modern analytical chemistry. 

Place before the student a table of solubility products of barium, stron- 
tium, calcium, and he will with very little assistance arrange a scheme 
for their separation. ‘Teach him the solubility product theory fully, explain 
to him the effect of a common ion and he will understand how it is pos- 
sible to separate groups II and III even though they both are precipitated 
with hydrogen sulfide. See that he understands why the presence of 
ammonium chloride prevents the precipitation of magnesium hydroxide by 
ammonium hydroxide. It is far better, in my opinion, for him to know 
this principle than it is to be able to write the reaction involved, and far 
easier and more interesting. ‘The amphoteric nature of elements is beau- 
tifully illustrated in the separation and detection of zinc, aluminum, and 
chromium. ‘Their behavior is almost human and I’ve never found the 
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slightest difficulty in getting a “‘rise’’ out of the student in the study of 
this group. 

To this end I believe that a course in qualitative analysis should not be 
predominately laboratory work but should be accompanied by a liberal 
number of lectures and recitations, not less than two or three recitations 
per week. It is well for a student to know definitely the object of his 
work before he begins it. ‘Therefore, laboratory work should consist of 
definite experiments arranged to illustrate definite principles and funda- 
mentals and not a hodge-podge of schemes memorized and unknowns 
solved. 


Dexirose Candy Helps Fat Nurses Reduce. Small doses of dextrose candy taken 
between meals have helped a group of nurses at Jefferson Hospital of Philadelphia to 
remove surplus pounds of too, too solid flesh. 

The experimental work leading to these much desired results was undertaken 
under the direction of Dr. Burgess Gordon and E. von Stanley. 

In studying the question of obesity Dr. Gordon operated on the hypothesis that 
the craving of fat persons for sugar may be a symptom of sugar deficiency. In such 
people it may be that the fat-forming food may be misdirected to channels from which 
energy is not readily derived. 

Consequently, he decided to find out if weight would be lost when the class of foods 
comprising the sugars and starches were supplied in very readily available form, during 
actual exercise, so that its immediate utilization would permit only a minimum storage 
of fat. 

A group of over-weignt nurses were accordingly selected for subjects and examined 
to rule out those with glandular disturbances or other physical drawbacks that might 
be aggravated by the diet tests. The diets, covering from 1800 to 3000 calories a day, 
were then arranged so that fat and protein were taken at meal times while carbohy- 
drate was taken between meals in the readily digested form of dextrose candy. 

“The total intake of candy was between:3.5 to 6.2 ounces,” Dr. Gordon explained. 
“The patients were advised to walk twelve blocks both in the morning and afternoon, 
and to consume the largest portion of candy during exercise. A fairly constant loss of 
weight occurred in six individuals during a period of three weeks. The greatest loss 
was 23 pounds.” 

Six of the eleven nurses who stayed in the test lost an average of three pounds 
a week and suffered practically no discomfort from the regime. Among those who dids 
noc lose, two took insufficient exercise, one was unable to follow the diet sacisfactorily, 
while the question of endocrine disfunction was raised in the remaining two.— Science 
Service 

Yankee Ingenuity to Win Scholarship. Worcester Polytechic Institute has re- 
ceived from Henry J. Fuller, 95, a liberally endowed scholarship for award to the boy 
who in grammar school and high school has exhibited the greatest amount of ‘““Yankee 
ingenuity.” 

But the particular ability specified is not one of the qualities listed in the conven- 
tional examinations and school grades. So the college officers are now seeking a suit- 
able definition of ‘‘Yankee ingenuity’”’ and a standard by which this trait may be meas- 
ured in selecting the most suitable candidate for the scholarship.—Science Service 
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THOMAS GREEN CLEMSON, LL.D., THE CHEMIST.* PART II 


R. N. BRACKETT, CLEMSON_COLLEGE, SOUTH CAROLINA 
Clemson’s Interest in Scientific Education 


A few quotations from the letter of Dr. Clemson to J. T. Earle, Esq., 
President of the Maryland State Agricultural Society? will show his interest 
in the establishment of the Maryland Agricultural College, a movement 
then on foot, the success of which it was believed would be assured if 
Clemson would endorse it: 


...1 have felt a deep interest in the subject since it was first agitated, and I feel 
concerned to learn that the project drags, now it is presented to the farmers of Mary- 
land, who have always been among the foremost in advancement of Agriculture. ‘The 
necessity for general instruction in the sciences, upon which the arts including Agri- 
culture depend, has been largely discussed in different States of the Union, and in some 
even acted upon. j 

It has been likewise considered by the “people of this State, and adopted by their 
Representatives at Annapolis, and by them is now returned to be practically put in 
action, and according to the amount of subscriptions it will be founded on a worthy 
basis, or let fall from apathy or indifference. 

The subject is one of momentous interest, one of light or darkness, poverty or wealth, 
and comparative degradation or elevation. The only possible hope for the advance- 
ment of the arts is through science. The latter is the foundation upon which the former 
are built. Those who depend upon routine must ever be behind, and advancement 
by that route is almost impossible. Science is correct practice, and authentic, unerring 
history of all that has been discovered and invented since the creation of man. How 
absurd to compare the man of routine with the educated practitioner! The one is an 
electric telegraph, and the other the ox-cart. He who looks with indifference upon 
science, must be ignorant, and has neglected to use his A, B, C, or the rudiments which 
he has acquired, and by which he was to educate himself. 

It is science that teaches us the composition of mineral substances, their utility as 
material for manufacturing other substances of immediate and essential use; how what 
appears to be useless may be made of great value and necessary to the comfort of man; 
how to eliminate the pure metal from the ore; how to build meat and ice houses effi- 
ciently. It is science that teaches us how to avoid disease and prolong life. Without 
science there is no culinary art; we learn from science how to cater to our wants and 
appetites without injury to health; how to make good and cheap bread, and succulent 
and substantial food from substances thrown away. It is science which teaches the 
nature of the soil; its composition; what produces its barrenness, and what we should 
add to improve it; the nature and value of manures, and other fertilizers, and the 
climatic influences. In fine, it is science that presides over all the doings of the farmer, 
no matter how illiterate he may be; whatever of farming knowledge he may possess, 
that little is science; science that tells him how to construct and run the plough; science 
that governs all his operations. ‘The blacksmith, the wheel-wright, and machinist, etc.. 


* Paper read before the joint session of the Division of Chemical Education and the 
Section (now Division) of History of Chemistry at the 73rd Meeting of the American 
Chemical Society at Richmond, Va., April 14, 1927. 

3 American Farmer, Baltimore, Vol. XII, 1856-57. 
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draw largely upon science which, indeed, as I have said before, is the main spring, the 
presiding influence over all the arts. 

The success and value to a country of such an institution as we are engaged in 
trying to found, is neither doubtful nor experimental. They are in operation all over 
Europe, even in Russia, and have everywhere aided largely the advancement of the 
useful arts, and sciences, but they have been generally founded and sustained by govern- 
ment. It remains for us to show that a free and enlightened people realize their wants, 
and are able and willing to supply their deficiencies. 

It must, I think, Sir, be apparent to all, even from the few cursory and hasty 
remarks I have set down, that such an institution as the one proposed, cannot but be 
of the highest importance and utility to our State, even in a pecuniary point of view, 
did it never return a cent of the money expended. But in my letter? to Mr. Bowie, 
which you do me the honor to refer to, I said that such an institution, if properly organ- 
ized, might be made not only to support itself, but prove to be as good and safe an in- 
vestment as any in the State. 

I still think so, and in proper time and occasion, I am willing to give my views, and 
aid in carrying out the enterprise, proud to have an opportunity of associating my 
name with so noble a monument of the intelligence and public spirit of my fellow citizens. 


That the subject of scientific education and its pressing need were 
constantly on Dr. Clemson’s mind is further shown by the following 


extracts from a paper published in the Alimerican Farmer in 1859, on ‘The 


Necessity and Value of Scientific Instruction.” 


The Advisory Board of Agriculture met last month and held its sittings in the 
Patent Office at Washington. It was called by the Secretary of the Interior and was 
composed of gentlemen, connected with agriculture, from different parts of the United 
States. Amongst other things to which their attention was called, they were requested 
to give their opinion as to the best mode of promoting or benefiting agriculture 

So far as I could judge, there was unanimity in favor of Scientific Education, and I 
remarked with much satisfaction, that all those I heard speak expressed not only their 
individual opinion, but the wants of the community in which they lived. Some thought 
that an independent agricultural bureau, having at its head a Secretary, equal in rank, 
ete., with other Departments, was essential, not only for fostering and protecting agri- 
culture, but particularly necessary to aid the treaty-making power. Whilst all, as far 
as I could learn, were in favor of donations of lands from the public domain to the States 
on certain conditions, for the establishment of Agricultural Colleges. 


The establishment of Scientific Universities in the different states, not special to 
agriculture alone, but including that art (for it is based upon the Sciences), would I 
think better fill the objects in view. 


I have long been of the opinion that the time would surely come, when in this coun- 
try, more than in any other, the demand for scientific instruction, and that in its highest 
grade, would be imperative. I have seen the subject rolling on and gathering daily 
strength, with the diffusion of general information. It appears to me that it must be 
a consequence of information and reflection. No one more than myself appreciates 


7 July, 1856—On ‘‘An Act to Establish and Endow an Agricultural College in the 
State of Maryland’’—Published in American Farmer for 1856. 
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the blessings of our civilization, which are greatly due to the influence of the classics 
and I believe that they will continue to have a most happy effect for all time, in their 
sphere—but at the same time it appears no less clear, that the sciences are destined to 
increase the amount of knowledge in the world, far beyond what imagination conceives. 
The want of adequate scientific instruction is everywhere felt more and more, and as 
population increases, and our once fertile lands are exhausted, it will become a necessity. 
When nature’s bank refuses to honour the drafts of population for meat and bread the 
resources of science will be appealed to, and it will then be discovered that there is no 
hope out of it; nay, it is a fact already known to many, that science is the only sure 
foundation upon which we can depend for the increase of facts or for the recuperation 
of exhausted lands, or sustaining the fertility of those that are tilled. 


So far as I can understand, there is no higher, no better manner of forming, or 
methodizing the mind, than through the sciences. They open a vista for reflection, 
which is unbounded: and from the separate works of the Almighty, the inquirer after 
truth is lead, step by step, and with increasing admiration, nearer and nearer to the 
immaculate archetype of creation. 


y 


Nor does it appear to me, that life is so long, that we should neglect in our youth 
the acquisition of those facts, which teach us the laws that govern the world, and place 
at our disposal, and within our reach, new creations, that must have a continuous 
effect upon civilization. ‘The sciences teach facts, about which there is no speculation; 
each has its utility, and by the vision is enlarged and the mind elevated. 


It appears to me, that the course pursued in our institutions of learning, falls far 
short of the requirements of the age. Much of time that is allotted to educa- 
tion, is spent in acquiring that which is not used in after life; and those facts which 
should be known, are scarcely taught. Necessity, more in this country than any other, 
calls us into the field of active employment at an early age, and we find when too late, 
that we have passed too much time in acquiring that kind of knowledge which we can- 
not or do not use, and neglected those studies which would aid us in our daily avoca- 
tions, and furnish us with a never failing theme of elevating thought. Nor does the 
acquisition of the sciences preclude attention to other branches of education. Quite 
the contrary; but what I deprecate is the engrossing attention required upon sub- 
jects that are of doubtful utility, at best, to the entire exclusion of those that are of 
crying necessity. I am in the category with most men. We deplore the loss of mis- 
spent time; it is probable that our experience may not profit others; yet it is not the 
less incumbent upon us to express honest convictions. 


The object of education is to make us, whilst we live, useful to ourselves and to 
mankind, with as little harm to others as possible. The fact of our coming into exist- 
ence, imposes upon us duties, which are greater than life itself; and if we so live, that 
when inevitable death comes, we can say that we have used our intelligence, through 
life, to guide us, to the best of our knowledge, we may calmly and confidently anticipate 
whatever may be the future. Science would appear to be the most elevating of occu- 
pations for the mind. If we are not permitted to comprehend the Almighty, his works 
and the laws that govern the universe, are at least partially within our comprehension, 
and their contemplation must exalt the understanding and purify the mind. 

The utility of such institutions, as we have been speaking of, would greatly depend 
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on the manner they are projected and carried on. Men of the highest character, ability 
and requirements, should be selected, and with such advantages, great consequences 
might be confidently anticipated. Each in its own State would form a center, around 
which other institutions would come into activity. Preparatory schools of various 
kinds and usefulness, would spring up, and their benign influence would extend and 
be felt to every part of the earth where a printed sheet would circulate. Such institu- 
tions would naturally be charged with all questions of scientific interest. Investiga- 
tions connected with the natural history of the geology, mineralogy, and agricultural 
fitness of soil and the peculiar adaptations to which the resources of the different states 
are best suited, would there be elaborated and kept to be referred to and used, as re- 
quired. ‘The learned faculty each in his time, would engage in original and important 
research, by which knowledge would be increased, whilst the immediate objects of the 
institutions would be the diffusion of facts on all scientific subjects. It would be vain 
to attempt to fix a limit to the benefits that would thus be conferred upon mankind and 
their effects upon society. 


If the Congress of the United States would act upon the suggestion of the Advisory 
Board, in giving a portion of the public domain to each State, for the specified purpose 
of endowing such institutions, thirty-three universities would spring into existence 
and form an epoch in the history of the world, scarcely less significant than the Declara- 
tion of our Independence. 


In 1866 Dr. Clemson was President of the Pendleton Farmers’ Society, 
which claims to be the oldest such society in the United States, though 


there are at least two others which claim like distinction. He was chairman 
of a committee to issue a circular ‘‘to appeal to their fellow-men for aid, 
to found an institution for educating our people in the sciences, to the 
end that our agriculture be improved, our worn, impoverished lands be 
recuperated, and the great natural resources of the South developed.”’ 


. We, the Committee on behalf of the Agricultural Society, and our fellow 
citizens, now make this our earnest appeal to the well disposed of all classes and sects, 
for aid to found an institution for the diffusion of scientific knowledge, that our civiliza- 
tion may advance, and we may once more become a happy and prosperous people. We 
believe without such institutions, we shall ever continue to be at the mercy of ignorant 
politicians and demagogues; but with them, we have a hopeful, if not a bright future 
for our descendants. An appeal more exalted and beneficent in design, for a people 
more deserving, was never offered for the consideration of the civilized world. 

‘ 

The minutes of the Pendleton Farmers’ Society for 1869 show that Dr. 
Clemson ‘entertained the Society for half an hour on the subject of scien- 
tific education and the importance of agricultural education.” 

It is not strange, therefore, that Dr. Clemson willed the “Fort Hill” 
estate for the founding of The Clemson Agricultural College of South 
Carolina. 

Dr. Clemson’s interest in the establishment of a United States Depart- 
ment of Agriculture, and his idea of the scope of such Department are 
set forth at length in “Preliminary Remarks,” Patent Office Report, 
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Agriculture, for 1860, when he was Superintendent of Agricultural Affairs 
of the United States. The following quotations from these “‘Remarks”’ 
will serve to substantiate the above claims: 


The agriculturists of the United States, to whose enlightened judgment these re- 
marks are addressed, will doubtless appreciate the spirit in which they are offered. 


The requirements of the present age, and the permanent importance of the subjects 
embraced in its operation, demand that the powers of this agency of the Government 
should be enlarged. ‘This opinion was expressed in the views I had the honor to submit 
to the Secretary of the Interior at the period of my being called by that functionary to 
the position of Superintendent of Agricultural Affairs. 


A vast majority of the intelligent agriculturists of the country, dissatisfied wit 
the limited functions now exercised by the Government, not only confidently anticipate, 
but demand an organization at least equal in importance to that of any other depart- 
ment. 

- 

No object is more worthy of governmental care; nor is there any field of action in 
which the satisfactory realization of progress in population, wealth and civilization can 
be so certainly attained. 

All civilized nations have in all times fostered agriculture as a primary and indis- 
pensable employment of man. ‘This fostering has been direct in the bestowment of 
bounties; indirect in the restraints imposed upon foreign competition; and educational 
and providential in the encouragement of industry and ingenuity through the informa- 
tion and facilities which governments alone are capable of providing with efficiency and 
to a satisfactory extent. The Agricultural Division of the United States Patent Office 
has been created as the agent of the Government to give effect to its purpose in the 
last-named and most beneficent manner; and is, to the common mind, the only visible 


or appreciable agency for the promotion of this great and essential interest. 


The degree of encouragement imparted by our Government by means of import 
duties, the bestowment of public lands upon actual settlers, and the distribution of the 
Reports of this Office—to say nothing of the influence and aid of local and general 
agricultural societies—cannot be estimated. It is, therefore, impracticable to institute 
a comparison between the benefits conferred by it and those conferred by the govern- 
ments of other nations upon this branch of industry; yet it may be profitable in this 
connection to review briefly the provisions made by several countries of Europe for the 


promotion of agriculture. 


After giving an account of what has been done in other countries, turn- 
ing to the United States he says: 


The Agricultura! Division of the Patent Office comprises as its personnel a super- 
intendent; four clerks, including translators and writers; and a curator or gardener, 
and assistants; and its average annual expense for the last three years has been about 
$53,000, including the distribution of plants. 


I should be wanting in fidelity to the trust reposed in me were I not earnestly to 
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urge a more efficient encouragement to this great basis of all prosperity. The enlarged 
organization I have proposed is indispensable to the prosperity of our country; and the 
consummation of such a creation is an achievement in which man may well be proud to 
engage. 

That the great interest of agriculture should be without suitable representation 
in the Government appears as an anomaly, and indicates a want of appreciation of the 
true state of our civilization. The present embryotic organization owes its existence 
to ideas of expediency expressed in the form of an annual grant to collect and distribute 
seeds and cuttings and information on their culture. That it should prove inefficient 
for the accomplishment of great and far-seeing enterprises is necessarily incident to its 
limited foundation and unstable tenure. The remedy is with the American people and 
their legislators; and it is confidently believed that, as the members of the great pro- 
ducing family become imbued with these truths, they wlll manifest their opinions by 
firm and vigorous action. An adequate organization and corresponding appropriations 
will be greeted throughout the land with the approving response of millions. A Depart- 
ment established under such auspices for the benefit of the paramount agricultural inter- 
est of the country, should be separate and apart from all influences other than those 
prompted by the highest regard for the public good, unobtrusive in its conduct as in 
its nature, and having truth for its object. It should endure untrammelled, and free 
from all partisan considerations. It should know no section, no latitude, no longitude. 
It should be subservient to no party other than the great party of production. 


It is the duty of the Government to care for its domain—the joint property of the 


people, and the nation’s hope. 


The duties to be performed by this agency of the Government are onerous and 


responsible, and would be still more so if the views submitted in this paper were carried 


c 


out. Among these present and contemplated duties I would mention the following: 


1. An organized correspondence with the Agricultural Societies of the United 
States, and with the learned societies of the civilized world, would elicit correct statis- 
tical information which could not be collected in any other manner, and which would 
be of untold interest and advantage to our country and the world. 

2. The publication of a Report on the subject of Agriculture, in which information 
could be authoritatively presented and diffused would be of the greatest value. 

3. The study of unknown indigenous plants for familiar cultivation in our own 
country, many of which may doubtless prove an addition of the greatest importance to 
our wealth. 

4. Entomological investigations into the nature and history of the predatorya 
insects which have proved so injurious to our crops of cereals, fruits, ete., and also to 
timber. 

5. Questions of the highest moment and variety, connected with agriculture, re- 
quiring chemical aid and investigations in the field as well as the laboratory. 

6. Familiar examples of special modes of culture, such as irrigation, might be put 
into operation and opened to the examination and study of the public, who would thus 
have ocular demonstrations of the methods of renovating lands, of keeping them in a 
constant state of fertility, and of producing crops which cannot be obtained in any other 
way without further outlay than by the use of water. ‘Thousands of acres in the South, 
now waste and entirely unproductive, might by such means be brought to produce 
large crops of grass, which cannot be grown in our southern climate as the lands are 
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now cultivated. That which is looked upon as impracticable would thus become 
feasible and profitable by means of irrigation. 

7. The stocking of our rivers with fish such as do not live in them is a matter of 
great interest, and can only be carried out by the Government. We may judge of its 
importance when we understand that one million brood of salmon, without special 
attention or care will in two years produce ten millions of pounds of the most healthful 
food. ‘This subject has not only attracted the attention of European governments, 
but it has been repeatedly carried into successful operation there, and, upon a limited 
scale, in a section of this country. 


The duties of a chemist in connection with this division are most important. We 
should be able to give information upon all questions of general interest relating to 
agriculture, as connected with the sciences, such as the analysis of soils and of all 
other substances, the effects of geological formations on soils, and the composition of 
the divers mineral substances. In the yearly Report it is important to give a summary 
of the advancement of this science connected with agriculture, and for this he should 
have the acquirements which would enable him to discriminate with accuracy. But 
there are many other branches of knowledge, most of them having a direct influence 
upon the agricultural prosperity of the country, which would fall naturally into the 
class of duties assigned to his office, including metallurgy and the development of 
the mineral wealth of the country, subjects much neglected to the manifest detri- 
ment of the prosperity of the country. Other nations consider them of such conse- 
quence that they have public schools to instruct in these branches, under the immediate 
jurisdiction of the government. If we cannot do this, much good may yet be done in 
indicating what has failed and what has succeeded in other countries, and thus making 
the time and attention bestowed on them there subservient to our advantage. 


In many ways the Government would receive direct benefit from the establishment 
of an efficient chemical laboratory. In the selection of the materials of which the public 
buildings are constructed grave errors have been made. The Executive Mansion, the 
old or central portion of the Capitol, of the Patent Office, and of the Treasury Depart- 
ment are instances in point, their walls now decomposing and disintegrating, and re- 
quiring the constant use of paint to preserve them from destruction. ‘This would have 
been avoided had there been an officer of the Government competent and authorized 
to indicate the defects and advantages of the different materials. Such considerations 
always precede the creation of public buildings in Europe. A material may answer for 
one construction and be entirely unsuited to another, or it may be useless in any edifice. 
Not only in regard to the public buildings, but to all other works, is advice of this nature 
important. Certain rocks undergo decomposition in contact with salt water. It is 
therefore necessary that science should aid in designating those proper to be used in 
works in which durability is so great a consideration. The durability of the timbers of 
our vessels of war, and the appropriateness of the paints applied for their preservation, 
have engaged the attention of the Government and called into requisition the judgment 
of enlightened men; but surely there would be advantage in having a responsible 
authority at hand to consult on such subjects as each successive case is presented, 
rather than confide in less responsible yet more interested parties. The adaptedness 
of various kinds of iron to certain uses is also an important subject within the range of 
duties committed to such an officer. It is true that the architects, the civil engineers, 
the naval constructors and engineers, and the engineers of our army have all approved 
themselves well, in the judgment of the world; but it may be affirmed with equal 
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confidence that the suggestions herein made, and attempted to be enforced by these 
remarks, will meet with a peculiarly approving response from the intelligent and accom- 
plished officers of the classes named, all of whom fully appreciate the disadvantages to 
which the Government is subjected from the want of a properly constituted and ap- 
pointed laboratory of chemistry and metallurgy. But the primary necessity for such 
an establishment is in its connection with agriculture. No true assistance can be 
given to the farmer in which the results of chemistry do not bear a part. ‘The extra- 
ordinary progress which agriculture has made within a quarter of a century is due to it. 
The prospects for advancement in that vast interest are greater now than ever before, 
and their realization will doubtless lead civilization to the goal most ardently desired 
by the majority of mankind. 


How far it is accordant with the true interests of the Patent Office and with the 
rights of inventors to continue the administration of agricultural affairs under the 
aegis of that Office; how far it accords with verity to hold the Commissioner of Patents 
to responsibility before the country and the world for the performance of duties of which 
in the nature of things he cannot be cognizant, for the expression of opinions he cannot 
have matured, and for the promulgation of scientific discoveries in fields his accustomed 
pursuits have seldom or never permitted him to traverse, are regarded as proper and 
important inquiries at the present era, without respect to the converse of the several 
propositions implied, namely, that operations that are sui generis should not be em- 
barrassed by incongruous alliances, but that the labor and responsibility involved, and, 
it may even be added the honor of all creditable achievement, should fall upon the real 
agents in their consummation. 


Considerable space has been devoted to the consideration of the very 
great interest Dr. Clemson took in the advancement of scientific education 
and in the establishment of a United States Department of Agriculture, 
because these interests were evidently by-products, if indeed not the 
main products, of his training as a scientific man and chemist. 

Professor A. G. Holmes in one of his articles on Clemson says: ‘“The 
writer has attempted to show by the commanding position Clemson was 
in during 1860 as Superintendent of Agricultural Affairs of the United 
States, by his advantages of training, by his wide experience, and oppor- 
tunity of observation in Europe, and most by the whole-hearted enthusiasm 
with which he advocated, in season and out of season, scientific education 
and scientific research in agricultural matters, that Mr. Clemson must have 
had a considerable part in organizing and crystallizing sentiment and gather-" 
ing strength for the movement, which finally took the shape of the Morrill 
Act of 1862,” and we may add, the Act of Congress of May 15, 1862, 
providing for a Commissioner of Agriculture, to be chief executive officer 
of the United States Department of Agriculture. 

In preparing this sketch thanks are due for suggestions and material, 
and are hereby gratefully tendered: Dr. Edgar F. Smith, University of 
Pennsylvania, Philadelphia; Dr. C. A. Browne, Chief Bureau of Chemistry, 
Washington, D. C.; Mr. A. G. Holmes, Professor of History, Clemson 
College, S. C.; and, finally, the Academy of Natural Sciences, Philadelphia, 
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Pa., for titles of sixteen papers by Dr. Clemson. ‘The writer is especially 
indebted to Prof. Holmes for allowing him to read and make free use of 
several papers written by him (Prof. Holmes), Dr. Clemson’s life, published 
serially in The Greenville News, Greenville, S. C. 
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e 


oo. 
Mines, II, 1832, pp. 493-495. 

6. Analysis of American Spathic Iron and Bronzite. Silliman, J., XXIV, 18383, 
pp. 170-171. 

7. Analysis and Observations on Divers Mineral Substances. Franklin Inst. 
J., XIII, 1834, pp. 78-79. 

8. Assay of an Iron Ore from Franklin County, New York. Franklin Inst. J., 
XIII, 1834, pp. 79-80. 

9. Analysis of Two Varieties of Hydraulic Limestone from Virginia. Franklin 
Inst. J., XIII, 1834, p. 80 a 

10. Analysis of the Copper Ore of Hunterdon County, New Jersey. Penna. 

Soc. Trans., 1, 1835, p. 167. 

11. Examination and Analysis of Several Coals and Iron Ores Accompanying Mr. 

‘. Taylor's Account of the Coal-field of Blossburg. Penna. Geol. Soc. Trans., I, 
1835, pp. 220-223. 

12. Analysis of the Minerals Accompanying Mr. FE. Miller’s Donation. Penna. 
Geol. Soc. Trans., 1, 1835, pp. 271-274 , 

Analysis of Some of the Coal from the Richmond Mines. Penna. Geol. 
Soc. Trans., I, 1835, pp. 295-297. 
t. Notice of a Geological Examination of the Country between Fredricksburg and 
Winchester, in Virginia, Including the Gold Region. Penna. Geol. Soc. Trans., I, 
1835, pp. 298-313 

15. Notice of Native Iron from Pen Yan, Yates County, New York. Penna. 
Geol. Soc. Trans., I, 1835, pp. 358-359. 

16. Clemson, T. G., and Taylor, R. C. Notice of a Vein of Bituminous Coal, 
Recently Explored in the Vicinity of Havana, in the Island of Cuba. (1836) Am. Phil. 
Soc. Trans., VI, 1839, pp. 191-196; Phil. Mag., X, 1837, pp. 161-167. 

17. Clemson, T. G. Sources of Ammonia, Am. Farmer, 1856, Vol. XI. 

18. Letter, July, 1856, of Mr. Clemson to Mr. Bowie, the President of the Mary- 
land State Agricultural Society—Subject: “An Act to Establish and Endow an Agri- 
cultural College in the State of Maryland.”’ 

19. ‘The Importance and Advantage of a Scientific Institution for the Advance- 
ment of Agriculture.”’ (Letter to J. T. Earle, Esq., President of Maryland State Agri- 


cultural Society, October 4, 1856), Am. Farmer, 1856-57, Vol. XII. 
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20. Microscopic Organisms, etc., Jbid., 1857, Vol. XII. 
21. The Marl Formations: Their Composition and Value. Jbid., 1858, Vol. 


22. Infusorial Organisms. Jbid., 1858, Vol. XIII. 

23. The Necessity and Value of Scientific Instruction. Jbid., 1859, Vol. I (?) 

24. Fertilizers. Annual Report Patent Office, Agricultural Division, 1859. 

25. Fertilizers. Annual Report Patent Office, Agricultural Division, 1860. 

26. ' Preliminary Remarks, urging establishment of U.S. Dept. of Agriculture with 
well-equipped Chemical Laboratory. Annual Report Patent Office, Agricultural 
Division, 1860. 

27. The Principles of Agriculture. ‘‘The Land We Love” Magazine, edited by 
Gen. D. H. Hill, 1867. 


Colds Cause Greatest Time Loss in Industry. Colds and their relatives, such as 
pneumonia, influenza, and bronchitis, are responsible for more lost time in industry 
than any other group of diseases. 

Statisticians of the U. S. Public Health Service have found that over half, 54 per 
cent to be exact, of the illnesses of the men employed by a large industrial firm through- 
out a period of ten years were caused by colds and other respiratory infections. Fur- 
thermore, the reports of a group of sick-benefit associations show that 47 per cent 
of the illnesses lasting eight days or longer among male members were due to the same 


causes. 
“From the effect upon the absence rate in industry, no other disease group,” 
declared Dean K. Brundage, assistant statistician in the Public Health Service, ‘‘ap- 


proached in importance the respiratory diseases. Among employees of the industrial 
firm described above, diseases of the respiratory system caused more absences from 
work than all other diseases put together. The sickness records of the company re- 
vealed an annual loss of 3.23 calendar days of disability from respiratory diseases per 
male employee, compared with 6.92 calendar days of disability from all causes of sick- 
ness per man on the pay roll. 

“In view of the frequency of disability and the amount of time lost from work 
on account of the respiratory diseases even a small degree of success in their prevention 
would contribute enormously to the sum total of physical and mental energy, to the 
number of days that the industrial population is physically able to work, and, ac- 
cordingly, to an enhanced national prosperity.” 

Careful scientific analysis of records, it is believed, will cast some light on the 
causes of these two prevalent infections. One of them, lobar pneumonia, is being 
subjected at the present time to special investigation by the Public Health Service in an 
attempt to evaluate the more important factors influencing its incidence and high 
death rate.—Science Service 


OUTWITTING THE H.S HOGS 


When students fail to heed the caution to bubble H2S slowly through a solution, 
instructions can be enforced by placing a one-inch piece of broken thermometer tubing 
within the rubber tube leading from the generator. This device is invisible to the stu- 
dent but it prevents an excessive flow of gas even when the clamp or stopcock is fully 
opened. When wash bottles are employed between the generator and the delivery 
tube it is well to clamp the stoppers tightly to guard against the back-pressure set up 
by the thermometer tubing. 
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STANDARDS OF LENGTH, WEIGHT, AND VOLUME IN 
THE UNITED STATES 


WILLIAM ALBERT Noyes, UNIVERSITY OF ILLINOIS, URBANA, ILLINOIS 


Even the majority of intelligent chemists do not seem to know that 
there is no standard yard or odiind in use as a primary standard of length 
or weight in the United States. The ultimate standards for all meas- 
urements of length and weight are the international metric standards 
kept at Sévres near Paris. There is no primary standard of volume in the 
world. 


Standard of Length 


It was originally intended that the meter should be one ten-millionth of a 
quadrant of the earth’s circumference measured on a meridian passing 
through the poles. The measurements undertaken to establish the 
length of the meter were not so accurate as other measurements since 
made and the actual meter now used everywhere in the world is referred 
to the distance between two fine lines near the ends of a bar of platinum- 
iridium, measured with the bar in contact with melting ice. This bar is at 
Sévres. The length of this bar in relation to the length of a similar bar 
kept at the Bureau of Standards in Washington is known with an accuracy 
of about one part in 15,000,000. ‘The relation of this meter bar to the wave- 
length of the red line of the cadmium spectrum has now been very accu- 
rately determined and at a meeting of the International Commission on 
Weights and Measures held in Paris in the fall of 1927 this wave-length 
was adopted as the standard of length. This gives a standard related 
to the meter bar at Sévres as accurately as measurements can now be made 
but one which is independent of that meter and which can be reproduced 
whenever this is desired. 

The legal yard of the United States is derived from the meter at Sévres 
by the statement that the meter is exactly 39.37 inches in length. 

The legal yard of Great Britian, established in 1855, is the distance 
between two lines on gold plugs set in a bronze bar kept at London. ‘The 
distance is measured at 62°F. ‘The lines are so poorly engraved, however, 
that it is impossible to measure the distance with a greater accuracy 
than one part in a million. 

As stated above, there is no standard yard at the Bureau of Standards 
or anywhere in the United States. 


Standard of Weight 


It is customary to speak of standards of mass rather than standards 
of weight. ‘Those who insist on this distinction (which is, of course, real 
and importarit, since weight varies with the place) seem to overlook the fact 
that accurate comparisons of masses are always made with a balance, which 
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in reality compares weights and not masses. It is quite as logical to call 
the primary standard a standard of weight as a standard of mass. 

It was originally intended that the standard of weight in the metric 
system should be the weight, in a vacuum, of a cubic decimeter of water 
at its maximum density, 4°. As with the meter, later determinations have 
been made which were more accurate than those which established the 
weight of the first kilogram. According to these later determinations, 
the standard kilogram at Sévres weighs 27 milligrams less than an actual 
cubic decimeter of water. ‘The difference (about 1 part in 40,000) seldom 
requires consideration, since most volumes are determined by the weight 
of the water required to fill them, as will be seen below. 

Forty kilogram weights were made and tested in France in accordance 
with a treaty signed by 17 nations on May 20, 1875. One of those was 
selected as the international standard and each of the others was tested 
with reference to this, and the small differences were determined with an 
accuracy of 0.01 to 0.02 milligram. No. 20 of the set was received by 
the President of the United States on Jan. 2, 1890, and is kept at the Bureau 
of Standards on a plate of crystal quartz, covered with two concentric bell 
jars. There is also a second “prototype” standard at the Bureau. 

These standards were so much better than any other standards avail- 
able at that time that in 1893 the office of Standard Weights and Measures 
decided that ‘‘greater stability in weights and measures as well as higher 
accuracy in their comparison” could be obtained by deriving from them 
not only other metric units, such as the gram and milligram, but also 
the various avoirdupois, troy, and apothecaries’ units. 

The ratio of the avoirdupois pound to the kilogram was found to be: 


1 avoirdupois pound = 0.4535924277 kilogram 


by the joint work, in 1883, of the British Standards Office and the In- 
ternational Bureau of Weights and Measures, and is the only legal standard 
for all weights used in this country. 

There are, however, at the Bureau of Standards, four standards of 1 
avoirdupois pound, two of 1 troy pound and one of 10 troy ounces, all 
derived from the standard kilogram. There are, also, still other standards 
derived from and based on these and used as ‘“‘working standards.”” These 
‘working standards” include test cars weighing, with weights, 100,000 
pounds and used for testing railroad track scales. 


Standard of Volume 


There is no concrete, accurate standard of volume in the United States, 
nor, indeed, anywhere in the world. The liter is arbitrarily defined as the 
volume occupied by one kilogram of water at its maximum density, 
weighed in a vacuum. As stated above, one liter of water weighs 27 
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milligrams less than an actual cubic decimeter of water. The volume, 
which by common consent is called one cubic centimeter, holds 0.027 milli- 
gram less water than that contained in an actual cubic centimeter. 

For this reason, some are accustomed to speak of milliliters instead of 
cubic centimeters, but this usage has’ not been generally adopted. The 
difference between this volume and the volume of a real cubic centimeter 
is only about 1 part in 40,000. It is very rarely important to remember: 
that the volume which we call a ‘‘cubic centimeter”’ is arbitrarily referred 
to the volume occupied by one gram of water, as the liter is arbitrarily 
referred to the volume occupied by one kilogram of water. 

The U. S. gallon is, by definition, the volume of exactly 231 cubic inches. 
This volume of water weighs 58,285.9 grains at 62°F., in air. It weighs 
62.7 grains more in a vacuum. 

The British “Imperial gallon” is the volume occupied by 70,000 grains, 
or 10 avoirdupois pounds of water at 62°F., in air, under a pressure of 
30 inches of mercury. ' 


Careful Use of Potent Rickets Remedy Urged. Irradiated ergosterol, the potent 
new rickets remedy, one ounce of which will do the work of six tons of cod liver oil, 
is one of the most powerful specific substances which has thus far been isolated. 


Dr. Alfred Hess of Bellevue Hospital, New York City, recently told the American 
Pediatric Society that one twenty-five thousandth of a milligram of this parent sub- 
stance of vitamin D, an amount almost inconceivably small, is sufficient to protect 
a rat from rickets when added to his daily ration. 

The curative effects of irradiated ergosterol were discovered about a year ago by 
the combined efforts of Dr. Hess and Prof. A. Windaus of the University of Goettingen 
in Germany. English investigators working independently also achieved the same 
results at about the same time. 

Dr. Hess has been using the new remedy in his clinical work’ and reported today 
that babies that receive from two to four milligrams a day are almost regularly cured 
of rickets. 

“The question arises,’ declared Dr. Hess, ‘‘as to whether this substance may not 
to a large extent replace cod liver oil in view of the fact that it can be given in any de- 
sired potency and that it has the advantage of being tasteless and odorless. Subsequent 
clinical tests carried out during the past year have served only to emphasize the practical 
usefulness of this new remedy. It is an absolute specific for rickets as well as for tetany, 
disorders which are so often associated, and it brings about healing of the bones more 
quickly than any substance which has heretofore been used. The appetite and general 
condition of the child also show a marked improvement. 

“A word of warning should be uttered in this connection. Irradiated ergosterol 
is so powerful that there is a temptation to use it in exceedingly large doses. It is being 
frequently prescribed in doses which are 100, or even 500, times greater than cod liver 
oil. Such amounts are quite unnecessary and may even be harmful. A remedy which 
is so potent for good may, when given in excess, bring about changes which are as yet 
unknown and unsuspected.”—Science Service 
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A NEW CHEMICAL LABORATORY FUME DUCT SYSTEM* 


F. C. VILBRANDT AND J. T. DoBBins, UNIVERSITY OF NorTH CAROLINA, CHAPEL HILL, 
NortH CAROLINA 


The increasing enrolment in colleges and the popularity of chemistry 
as a science course are causing the administrative officers of many insti- 
tutions much concern, new buildings or reconstruction of old ones be- 
coming necessary to take care of the congestion. New buildings are not 
always easy to get, necessitating remodeling of the old laboratories. In 
either case, the problem of fume elimination stands out as one of the im- 
portant items for consideration. 

Chemical fumes, visible and invisible, created during chemical reactions 
by students in a chemical laboratory constitute a health hazard. With the 
present tendency toward making working conditions in the chemical lab- 
oratories on a par with classroom conditions, adequate fume elimination 
is essential. 

A review of the fume elimination systems in use reveals the fact that 
none are one hundred per cent efficient, although great claims are made for 
some of them. Since none of them work under all conditions, other factors, 
such as initial cost, maintenance, availability to students, service and con- 


venience, must be considered. The systems at present in use can be 
divided into two classes, vz: 


1. The wall, or separate room, fume hoods. 
2. ‘The student desk hoods. 


A choice between these two classes is first necessary. ‘The first class is 
out of the way, uses no valuable desk space and lines the walls or spaces 
between windows, which spaces are not generally utilized for desks; also 
the exhaust ducts are either hidden in the walls or go directly to the outside. 
However, they are too far removed from the mass of students to be used at 
all times. Hoods of the second class are always before the student, always 
ready to use with the minimum amount of effort and are also used for the 
elimination of gases and vapors such as water vapors, evolved gases from 
reactions, gases from burners, etc., fumes not generally classified as obnox- 
ious. ‘The laboratory air in consequence is much cleaner and clearer and 
the working conditions almost ideal. 

The withdrawal of fumes and vapors from the desks into fans for ex- 
haustion requires ducts which generally make themselves obnoxious either 
by their unsightliness and obstruction to valuable light on the desks when 
the up-draft system is used, or by the elimination of valuable cupboard 
space and increased complication in furniture construction when the down- 

* Presented before the Division of Chemical Education at the 74th Meeting of the 
A. C. S. at Detroit, Michigan, September 7, 1927. 
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draft system is used. Nevertheless, the student desk hoods permit of 
sufficient modification to enable one to select the best points of each 
type and embody them into one that seems to satisfy the individual needs. 
The down-draft fume hood, the down-draft canopy, the down-draft pipes 
and vents, the side-draft fume box, the up-draft canopy, the down-draft 
shelf, and the new D-V horizontal duct, canopy hood, up-draft types are 
available for selection. 

The authors took up the problem of selecting a fume elimination system 
for the new Venable Laboratories at the University of North Carolina, 
Chapel Hill, N. C. A study was made of all the fume duct systems that 
were known to be in use. After some study the down-draft systems 








END VIEw oF A HorIzonTaL Fume Duct, A SIDE VIEW oF Two CANOPIES 
AND A RISER To A COLLECTING Duct : 


were ruled out because it was believed that hidden fume ducts spell hidden 
trouble. Corrosion is too prevalent in chemical laboratories to be neg- 
lected; a completely non-corrosive material of construction is not available, 
although some materials are more resistant than others. Feeling that 
replacement would be necessary eventually, it was deemed wise to provide 
for ease of repair and replacement as one of the essential prerequisites for 
selection. Exposed ducts eliminate the costly item of special desk con- 
struction and provide for additional cupboard space in the desks. With 
the selection of the up-draft system, the elimination of unsightliness and 
obstruction to light was next considered. The multiple pipe ducts to the 
ceiling or upward from the desk were ruled out because of unsightliness, 
obstruction to light, and loss of efficiency due to the multiple bends and pipe 
surface. A horizontal duct from the desk to the wall seems to promise the 


best solution. 





Vou. 5, No. 5 NEw CHEMICAL LABORATORY FuME Duct SySTEM 











TT Ta rd ~ 
Ha | | | F. vd 
PESSERH ath o Res 


ce Ve 





SLIGHTLY UNDERSIDE VIEW OF A DESK SYSTEM, SHOWING THE PLACE- 
MENT OF THE Duct IN THE PIPE STANDARDS, THE RISERS AND THE 
CoLLECTING Ducts ON THE OPPOSITE WALL AND THE SINGLE OVERHEAD 
Main Cross Ducr 


After the selection of the horizontal fume duct principle, constructions 
of all available and new modifications of such systems were made and 
hooked up with a test exhaust fan operated by a variable speed motor. 
Actual fume elimination was studied with each design, using draft gages 
for control. information and ammonium chloride fumes for visible fume 
elimination. Variations in cross-sections of the ducts, sizes of slots, shapes 
of openings, position of ports, such as slots in sides, slots in bottom, holes 











VIEW OF SIXTEEN-Foot Dgsk SECTIONS FROM ABOVE, SHOWING THE 
CANOPIES, THE RISERS AND THE SHELVING SPACE ON THE TOP OF THE 
Horizontal Fumg Box 
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in sides, holes in bottom, curtains along sides and bottoms, etc., together 
with variation in speed of fan for variation of velocities of fumes in ducts 
and distances of fume drawn into duct were studied. In all, seventeen dif- 
ferent models, each sixteen feet long, were constructed and studied. The 
design finally adopted after proving satisfactory was the extended canopy, 
slot in side under canopy, horizontal fume box, up-draft, known as the D-V 
type. 

Without going into detail about the various models constructed, con- 
struction details of the D-V installation will be given by description and by 
photographs. In general, the D-V system consists of a horizontal box 
running along the center of the desk, supported on standard over the 
trough, supplanting the usual reagent shelf; onto this box are attached 
extending canopies, under which are cub slots in the side of the fume box. 
The horizontal boxes are connected with risers at the wall-end of the desk 
set to collecting ducts, which are con- 
nected up with the exhaust fan. The 
horizontal boxes serve as shelves for 
reagents; the special bent-over construc- 
tion with elimination of joints makes 
cleaning easy and retention of corrosive 

LOWER SECTION liquids impossible. 
f " The fume ducts were constructed so as 
to be easily taken down, cleaned, painted, 
sia iad gn or FUME and re-erected. They consisted of two 
parts, a U-shaped bottom and a U-shaped 
top. The bottom section was twelve inches wide with a one-inch drop 
curtain along the two edges. The upper section was also built of one 
piece, with a twelve-inch top, a six-inch curtain down each side and a 
reverse bent one-inch curtain at the lower edge, making a slot into which 
the bottom is inserted. (See Fig. 1.) 

The slot on the upper section was close fitting, with just sufficient space 
to permit slipping the one-inch curtain of the bottom section into the two 
slots, thus making a box. These two sections were bolted together and 
screwed onto blocks of wood resting on the pipe standards which carried 
the process piping to the students’ desks. Onto these horizontal boxes 
were soldered canopies, one on each side of the box, each set fifty-four 
inches apart, or one set to an eight-foot desk and two to a sixteen-foot 
desk. ‘The horizontal ducts were 12 X 5!/2 inches in cross-section. 

The canopies extended eighteen inches off center over the troughs, 
fourteen inches over the desk top and eighteen inches above the desk top. 
This height permits the placement of the ordinary evaporation apparatus un- 
derneath the canopy without obstructing the view into the reaction vessel. 
The sloping upward of the canopy at the box-end allows an additional six 
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VIEW OF THE INSTALLATION ON THE EIGHT-Foot DESK SECTIONS 


inches of headroom when the apparatus is placed toward the back of the 
desk. One canopy serves for two students providing each with 220 square 
inches of fume hood space. 

The size of the slots in the side of the box had to be varied to get the 


proper distribution of the load. One opening 3 X 12 inches and the other 
| X 12 inches were the only two sizes found necessary. In the installation 
made in Venable Laboratories the smaller slots were used under the can- 








A HEAD-LEVEL VIEW OF THE INSTALLATION ON THE E1IGHT-Foot DEsk 
SIDE OF THE ROOM, SHOWING THE PLACEMENT OF THE RISERS AGAINST 
THE WALLS, THE COLLECTING Duct WELL up NEAR THE CEILING AND 
THE SINGLE Cross Duct UNDERNEATH THE SHADOW SECTION OF THE BAY 
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opies nearest the collecting ducts, the larger openings only under the can- 
opies on the sixteen-foot sections. 

In the above installation, the horizontal fume ducts were connected 
with wall risers, these risers connecting with collecting ducts along the wall. 
The collecting ducts alone on one side of the room were connected with a 
main cross-duct which connected with the other ducts to go into the 
exhaust fan. ‘The exhaust fan was located in the bay of the sawtooth 
section, the fumes being thrown directly through the roof. All ducts, 
risers, collecting ducts and main ducts were constructed in the same 
manner as the horizontal ducts made of galvanized sheet, 16 gage, painted 
with black asphaltum inside and lithophone outside. 

Only one laboratory was equipped with the above installation to enable 
the authors to study its effectiveness before other laboratories were like- 
wise equipped. ‘The installation in a room 32 feet by 17 feet to lower 
section of bay provided the following | information: 

Estimated capacity of room. ae $ksb dsie! die 0.9018 SOOO Clty FE; 

Changes of air provided by Pemaes oliais.. . veseeekO pee nour 

Volume of air entering room through Santen: ondiene.. ..-4,080 cu. ft. per minute 

Volume of air removed through fume elimination pear .4,500 cu.. ft. per minute 

Velocity of air in fume ducts.. i cteue .......1,450 feet per minute 

Velocity of air through small dete pay canopy . . ..-2,000 feet per minute 

Velocity of air through large slots under canopy 670 feet per minute 

Area of small slots under canopy.. ire Sitealy. cigudevdievs: sce albe Sel eInENeS 

Area of large slots under canopy. .+ ++ e86 Sq. inches 

Cross-sectional area of horizontal deats wah risers. ...66 sq. inches 

Dimensions of horizontal ducts... ...... 06.66 6605 cscs 0 ner X 12 inches 

Dimensions of risers. me sc as se ehO  1Oinehes 

Exhaust Fan No. 45 Aamaienn ane: — E.. .....690 r. p. m., 3 h.p. motor 

Cost of Fume Duct with Fan... .. 2.2... 00.00 cece ee oe $902.04 

Installation, express, and painting ..................--++ 177.36 


During the past two years of service, the ducts were taken down and 
painted inside at the end of each school year, requiring four days the first 
time and two the second for complete take-down, cleaning, painting, and 
re-erection. The following claims are made for the D-V fume elimination 
system: 


Effective fume elimination 

Low cost installation 

Ease of cleaning and repairing 

Can be built of galvanized sheet, because protective coating can be cheaply 
applied annually 

Does not use valuable desk space 

Does not cut off light from desk top 

Uses no unsightly obstruction on desk or overhead 

Easily available for all reactions 

Readily accessible 5 

Fume box top serves as a reagent shelf. 
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NOTE ON THE PURITY OF EFFLUENT GAS FROM SIMPLE GAS 
GENERATORS 


J. H. Hopcks anp A. M. Wuirk, UNIVERSITY OF MICHIGAN, ANN ARBOR, MICHIGAN 


The purpose of the following note is to call attention to a very simple 
method of determining the purity of the gas issuing from generators such 
as the simple flask-and-thistle-tube, Kipp, and similar types. ‘The method 
involves an elementary application of differential equations, and an assump- 
tion concerning uniform mixing which is probably very nearly true with 
gases of low molecular weight (rapid diffusion) and with slow rates of evolu- 
tion. Only the final equation need be given. The derivation of similar 
equations and their application to analogous problems is given in full 
detail in Hitchcock and Robinson’s “Differential Equations in Applied 
Chemistry,” pp. 14-17. 

If Vo = total volume of gas space in generator and purifying system 
C concentration in generator of gas being evolved, expressed as volume ratio 
V total volume of gas delivered at any time ¢ by the generator 
e base of natural logarithms 


The concentration of the effluent gas at any time is given as a function of 
the total volume of gas that has been delivered up to that time by the fol- 
lowing expression: 


C=1—10 2.303 Vo 


This expression involves the assumption that the rate of evolution is so 
slow that a uniform mixture is maintained within the generating system 
by diffusion and convection. A solution of the equation for a few values 
of the ratio V/V is given in the following table: 


V/Vo 0.5 1 2 3 £ 5 6 7 
Cc 0.393 0.632 0.865 0.950 0.982 0.993 0.997 0.999 


This shows that after a volume of gas equal to three times the volume of 
the generating system has been delivered the issuing gas has a purity of 
95%, after five volumes 99.3% and so on. 

We believe these figures are of particular interest to teachers dealing 
with laboratory work in elementary chemistry. Many qualitative ob- 
servations of the properties of gases do not require a sample of any high 
degree of purity, but some experiments that are widely used give very 
unsatisfactory results unless the gases employed are reasonably pure. A 
good example of this is the experiment in which equal volumes of nitric 
oxide and oxygen are mixed over water and after the water has absorbed 
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the nitrogen tetroxide the volume of the residual oxygen is measured. If 
the nitric oxide is pure, the residual oxygen is 50% of the criginal volume 
of oxygen, but it can be easily calculated that if the nitric oxide is 90% 
pure (the remainder nitrogen) the residual gas is 65% of the original volume 
and if the nitric oxide is 80% pure the residual gas will be 80% of the origi- 
nal volume. By following explicitly the instructions in several widely 
used laboratory manuals, a student will generate nitric oxide in a 250 ce. 
flask, collect two 250 cc. bottles of the gas for qualitative observations, 
then a test tube of the gas for the above experiment on volume relations. 
From the above table, this test tube of gas has a purity of less than 90%, 
and the residual gas after reaction with oxygen will be more than 65% of 
the original volume instead of 50%. If the student had been directed to 
collect four bottles of gas before filling his test tube, the results would have 
required no explanation and apologies from the instructor. 

In the case of igniting hydrogen issuing from a generator, of course the 
testing of a small tube of the gas for explosive properties should never be 
omitted; but good use can be made of the additional information that the 
upper limit of an explosive mixture of hydrogen and air lies between 
63 and 75% hydrogen, and that gas of this purity need not be expected 
until a volume of gas equal to nearly twice the volume of the generator 
has been evolved. 

The above equation emphasizes the desirability of using a generator 
system with as small volume as possible whenever only small volumes of 
gas are needed. Where each individual student sets up his own generator 
we believe the value and convenience of using a large test tube (70 cc.) in- 
stead of a flask of larger size should be more widely appreciated. Using a 
generator with a volume of 70 cc., and collecting the gas in the customary 
wide-mouth bottle of about 250 cc. capacity would give a purity of better 
than 98% for the second bottle collected, whereas with a 250 cc. generating 
system the second bottle is only about 70% pure. The only important 
objection to using such a small generator is the small space for the accumu- 
lation of spent liquid, but the cautious use of concentrated reagents will 
easily give a liter or more of most of the common gases before the gen- 
erator fills up with liquid; and it is a simple matter, if necessary, to dis- 
connect the generator, empty it, and start over again. 


Plant Generates Inflammable Gas. A plant that generates gas which can be 
lighted with a match is described in the British scientific journal, Nature, by Dr. W. 
A. Hamor, assistant director of the Mellon Institute of Industrial Research of Pitts- 
burgh. ‘The plant is known botanically as Dictamnus albus, and in common speech as 
dittany; it grows in southern Europe and central Asia. It is covered with glands that 
secrete a volatile oil which in hot weather apparently evaporates, making the air about 
the plant inflammable.—Science Service 
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AN INEXPENSIVE DESICCATOR 


Jesse E. Day anD Eart W. WALKE, THE OHIO STATE UNIVERSITY, COLUMBUS, OHIO 


The quantity of so-called ‘‘returnable’” equipment put in a student lab- 
oratory locker is generally governed by several or all of the following 
factors: (a) the needs of the course; (b) the capacity of the locker; (c) 
the financial outlay involved; (d) the extent of usage; (e) convenience to 
the student and the supply room; (f) sound educational practice; and 
(g) laboratory administration. In the larger laboratories where the 
students have but slight, if any, personal acquaintance, there is a quite 
human tendency to accept a corre- 
spondingly smaller measure of re- 
sponsibility for apparatus intended 
for general use. Not infrequently, 
this condition results in a nearly 
total withdrawal of general appara- > 
tus from the laboratory and some- | iM 
times the more common reagents 


i 


|! 
as well. ‘ it 

It is very seldom that a desiccator 
is included in a locker outfit for first- 
year students. In our more ad- 
vanced course in general chemistry 
this item of equipment is needed in 
several of the exercises. The cost 
of the smallest one on the market 
has made its inclusion prohibitive. 

Recently we converted an Ameri- 
can-made Stender preparation dish 
(diameter = 5.8 cm.; height = 9.6 
cm.) into a very satisfactory desic- 
cating vessel. The cost of the dish is about one-fifth of that of the 
standard four-inch desiccator and has a capacity of one No. 00 porcelain 
crucible and lid. It is equipped with a heavy accurately ground cover* 
and when the ground surfaces are lightly coated with a mixture of vaseline 
and beeswax gives an air-tight joint. A 5 cm. square of 10 mesh common 
wire gauze (C) with the corners turned down to serve as legs and the 
center slightly depressed provides a good false bottom on which the 
crucible is placed. Sufficient of the solid desiccating agent (generally 
calcium chloride) is used so that it does not quite come in contact with 
the platform of the gauze when the legs of the latter are resting on the 
bottom of the vessel. An ordinary 10 or 13 cm. forcep is used in the 
handling of the crucible and lid. 
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A LECTURE EXPERIMENT ON RADIOACTIVITY 


FreEp. Y. HERRON, UNIVERSITY OF PITTSBURGH, PITTSBURGH, PENNSYLVANIA 


If a glass ‘“‘implant’’ of radon (radium emanation) be broken in a test 
tube coated on the inside with phosphorescent zinc sulfide, which has 
been rendered non-luminous by being kept in the dark for twenty-four or 
forty-eight hours, the zinc sulfide coating will instantly become luminous. 
The effect is very striking and beautiful and it illustrates how radioactive 
materials may be used for making luminous paints for watch dials, etc. 
Of course, radon itself cannot be used 
for producing permanent luminescence, 
for its life is too short, but the experi- 
ment provides an inexpensive method 
for showing the action of the longer 
lived radioactive elements. ‘The effect 
produced in this way will last for al- 
most a month and if the test tube is 
put away in the dark it may be used 
over again after that time has elapsed. 

Since the “implant” used is so 
small, it is very difficult to break it 

in the tube. For this 

reason, the instrument 

shown in the accompany- 

ing figure has been de- 

vised. In using this, the 

“implant” is placed in the 

Cross Section of Instrument for Breaking Implants. opening provided at the 

lower end of the instru- 

ment with the plunger rod resting upon it to hold it in place. The lights 

in the room are then extinguished and in the darkness the prepared test 

tube is removed from the light-tight box in which it has been kept and 

the instrument containing the “implant” is lowered into it until the faint 

spot of luminescence produced is seen to be about half way down the 

tube. Then the plunger is pressed, breaking the ‘implant’? and the 
luminescence instantly spreads over the whole coating of the tube. 

The instrument can easily be made from a cork borer and a piece of brass 
rod which will slide loosely into it. "The diameter of the cork borer should 
be about */1¢ inch. 

To prepare the coated test tube it is necessary to etch the inside. This 
may be done by subjecting it to the action of an aqueous solution of hydro- 
fluoric acid or to a thin paste of calcium fluoride suspended in concentrated 
sulfuric acid. After washing and drying the tube, a suspension of phos- 
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phorescent zinc sulfide in a little collodion is poured in. By inverting and 
rotating the tube, a uniform coating is produced and the excess is allowed 
to run off. It is necessary to continue rotating the tube, preferably in a 
warm place, but not over a burner, until the collodion has dried. If the 
inside of the tube is not etched, the collodion coating will shrink and pull 
away from the walls. The etching should not be too deep, however, or 
the tube will become opaque and the effect will be partly obscured. 

The ‘‘implants’’ of radon as well as the phosphorescent zinc sulfide may 
be obtained from the Standard Chemical Company of Pittsburgh, Pennsy]- 
vania, or from other dealersin radium products. The price of an ‘‘implant’”’ 
containing about one millicurie of radon is approximately three dollars. 
The phosphorescent zinc sulfide must be of the inactive variety: that is, 
it must not contain any radioactive material. 


UNITED STATES CIVIL-SERVICE EXAMINATION 


The United States Civil-Service Commission announces an open competitive exami- 
nation for Assistant Ordnance Engineer (plant process development). 

Applications must be on file with the Civil-Service Commission at Washington, 
D. C., not later than May 22nd. 

The examination is to fill a vacacy in the Ordnance Department at Large, for 
duty at Picatinny Arsenal, Dover, N. J., and vacancies occurring in positions requiring 
similar qualifications. 

The salary range for this position is from $2400 to $3000 a year, depending upon 
the qualifications of the appointee as shown in the examination and the duty to which 
assigned. 

The duties will involve the development of processes for manufacture of nitro- 
cellulose and propellant powders. This will include contact work with industries con- 
cerned with the manufacture of materials related to nitro-cellulose and propellant 
powders, an engineering study of the processes now in vogue, the establishment of plant 
control for these processes, and the improvement of methods. It will be necessary 
to design equipment and plant layouts to permit the application in the plant of the 
results of development work. 

Competitors will not be required to report for examination at any place, but will 
be rated on their education, training, and experience. ‘ 

Full information may be obtained from the United States Civil-Service Commission 
at Washington, D. C., or the secretary of the United States civil-service board of ex- 
aminers at the post-office or custom house in any city. 
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THE ST. LOUIS MEETING 
Report of the Secretary of the Division of Chemical Education 


The Division of Chemical Education enjoys the distinction of being the 
largest of the young divisions and at the same time the youngest of the 
large divisions of the American Chemical Society. Though less than four 
years old, the Division now finds it necessary to schedule at least four half- 
day sessions at each meeting of the A. C. S. for the reading of papers and 
the transaction of business. The Secretary’s report for the St. Louis 
Meeting, April 16—-19th, follows. 


Meeting of the Executive Committee 


8 a.m. Monday, April 16, Hotel Chase. 

Present: Hopkins (Chairman), Baker (Secretary), Wood (Local Secre- 
tary), Gordon, McPherson, Smith, and Newell (proxy for Segerblom). 

Wm. W. Buffum, Business Manager, was present by invitation to review 
the present status of the JouURNAL OF CHEMICAL EpucATION. He re- 
ported that there has been an increase of about 3000 subscribers since 
January Ist, the total being 8549. Of these, approximately 2500 are busi- 
ness men, 2000 are students, and 1000 are members of the A.C.S. Over 
1000 copies are being sent out as samples every month. The Business 
Office experiences its greatest difficulty in obtaining complete and correct 
lists of chemistry and other science teachers in secondary schools. Any 
suggestions as to how this difficulty may be overcome will be much ap- 
preciated. Local Sections of the A. C. S. Teachers’ Associations and even 
individual teachers are urged to codperate. The JOURNAL offers the follow- 
ing attractive propositions with reference to subscriptions: (1) One 
hundred or more JOURNALS sent to a single address are $1.00 each per year. 
(2) Any Chemistry Club, Teachers’ Association, or Local Section of the 
A. C. S. will be given a rebate of $1.00 for each new subscription and 30 
cents for each renewal. 

The Committee reviewed the agreement between the Chemical Founda- 
tion and the Division of Chemical Education for the publication of the 
JouRNAL which is based upon a letter received from the Chemical Founda- 
tion, Inc., under date of Nov. 9, 1927. The agreement reads as follows: 


1. This agreement is subject to renewal or change on or before October 1, 1930, 
for a period then to be agreed upon. — 

2. The Chemical Foundation is to take over the entire business management of 
the JouRNAL until June 1, 1931. 

3. A full-time editor is to be elected by the Division for a period of 3 years, Dr. 
Neil E. Gordon having just been elected for such period. 

4. ‘The editorial policy is to be in the hands of the Division exclusively. 

5. At no time shall the JouRNAL carry a lesser number of pages or in any way de- 
crease from its present size. 
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6. ‘The JourNAL shall be published 12 times a year. 
7. All revenues from advertising, subscriptions, etc., are to be used to defray the 
cost of publishing the JouRNAL. 

8. There shall be no deficit for the Division in connection with the JouRNAL at 
any time during the period of the agreement. 

9. Upon the presentation of properly certified vouchers to the Chemical Founda- 
tion from the treasurer of the Division, checks will be sent to cover same for those who 
have served in the editorial offices of the JOURNAL. 

10. All records which have accumulated and shall accumulate in the business office 
will be preserved and available to the officers of the Division at any time. 

11. Every effort will be made to make the JouRNAL the outstanding publication 
of its kind in the world. The Chemical Foundation promises to coédperate with the 
Executive Committee of the Division in every way and welcomes suggestions in order to 
increase the usefulness of the JOURNAL. 

It is mutually understood and agreed that the provisions herein stated shall have all 
the force of a formal contract. 

(Signed) THe CHEMICAL FounpbaTION, INC. 
Wo. W. Burrum, General Manager 
(Signed) The Diviston oF CHEMICAL EDUCATION, 
B. S. Hopkins, Chairman 


The committee expressed keenest regret in accepting the resignations of 
B. S. Hopkins as Chairman of the Division and E. M. Billings as Treasurer. 
Both have rendered loyal and conspicuous service in these offices. They 
were forced by the pressure of outside duties to ask to be relieved at this 


time. 
Adjourned, 10 A.M. 


Meeting of the Senate of Chemical Education 


10 A.m., Monday, April 16, Hotel Chase. 

Representation was as follows: B. S. Hopkins (Chairman), R. A. Baker 
(Secretary); ex offictis, N. E. Gordon, Wm. McPherson, L. C. Newell, 
H. R. Smith, L. J. Wood; Alabama, J. R. Sampey; Arizona, L. E. Roberts; 
Colorado, Robt. Collier, A. R. Nees, G. H. Whiteford; Illinois, J. C. 
Hessler; Indiana, F. B. Wade; Kentucky, Marie Barries, R. N. Maxon; 
Minnesota, R. E. Kirk; Missouri, L. McMaster, R. L. Peterson; Nebraska, 
B. C. Hendricks; Oklahoma, Cliff R. Otto; Pennsylvania, Owen L. Shinn. 

The minutes of the September meetings of the Division and the Senate 
in Detroit and of the October 16th meeting of the Executive Committee in 
Washington were approved as published in the JOURNAL. 

It was voted to approve the agreement with the Chemical Foundation 
relative to the business management of the JOURNAL. 

The Chairman reported briefly upon the present status of the JOURNAL 
and described its condition as being most satisfactory. He also announced 
the personnel of committees to study the following problems: 

Problem A. Organization of work of the first year of high-school chem- 
istry around a few major topics. 
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Harry Carpenter, West High School, Rochester, New York, Chairman. 

L. G. Smith, West High School, Rochester, New York. 

B. C. Hendricks, University of Nebraska, Lincoln, Nebr. 

Victor S. Chambers, University of Rochester, Rochester, New York. 

Herbert R. Smith, Lake View High School, Chicago, Iil. 

J. H. Jensen, Northern Normal and Industrial School, Aberdeen, South 
Dakota. 

Miss Gretchen Kaufman, Fairhaven High School, Bellingham, Washing- 
ton. 

Problem B. What order of presentation of laboratory work and recita- 
tion gives best results? Should a topic be presented first in the laboratory 
or in recitation? 

F. M. Greenlaw, Rogers High School, 57 Broadway, Newport, Rhode 
Island. 

M. C. Collister, Public Schools, Baldwin, New York. 

O. E. Madison, Detroit City College, Detroit, Michigan. 

R. M. Parr, University of Illinois, Urbana, Illinois. 

Problem C. How are teachers being prepared in college for teaching in 
high school? 

A. J. Currier, Pennsylvania State College, State College, Penn. 

Henry Black, Harvard University Cambridge, Mass. 

A. E. McKinney, Cornell University, Ithaca, New York. 

Henrietta Hayden, Syracuse University, Syracuse, N. Y. 

Problem D. ‘To seek to arouse a professional spirit among high-school 
chemistry teachers as a group. 

L. W. Mattern, McKinley Tech. H. S., Washington, D. C. 

C. H. Stone, English High School, Brookline, Mass. 

M. C. Sneed, University of Minnesota, Minneapolis, Minn. 

John Fulton, Oregon Agricultural College, Corvallis, Ore. 

H. M. Moseley, Tulane University, New Orleans, La. 

At the request of the Chairman, the Senate discussed the formulation 
of two other problems which had been suggested by the special committee 
on “Outstanding Problems in Chemical Education.”’ It was voted that 
two committees be appointed; one, “To Study the Optimum Size of Reci- 
tation and Laboratory Sections in High-School Chemistry; the second, 
‘To Gather Material and to Advise with Teachers Who Are Desirous of 
Forming Chemistry or Science Clubs.”’ 

The Secretary reported upon the details of arrangements for the St. 
Louis Meeting and asked for an expression of opinion with reference to 
the Swampscott Meeting in September. 

It was voted to join with the Division of Physical and Inorganic Chem- 
istry in a joint symposium at the Swampscott meeting in September on 
“The Teaching of Physical Chemistry.” 
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Dr. Gordon, representing the Committee on Chemical Education of the 
A. C. S., read the report of the Executive Committee of the A. C. S. 
with reference to the proposed Research Institute for Chemical Education 
[see THIS JOURNAL, 4, 1299-302 (Oct., 1927)]. It was voted to authorize 
the Committee on Chemical Education to report to the Council that the 
Committee had received the communication from the Executive Commit- 
tee regarding the proposed Research Institute of Chemistry and had 
considered it, but that the former committee is not yet ready to present a 
fina report. 

Voted that the Committee on Chemical Education continue its study 
of the project of a Research Institute of Chemical Education. 

Voted to indorse the A. C. S. Institute of Chemistry at Northwestern 
University this summer and to advise Chairman F. C. Whitmore of this 
fact at once. 

A, J. Currier (Chairman) presented a preliminary report of the committee 
recently appointed to study the question, ‘“How Are Teachers Being 
Trained in College for Teaching High-School Chemistry?” ‘The report 
was accepted and the committee continued. 

The report of the committee on ‘Minimum Equipment for High- 
School Chemistry” was presented by Chairman Hopkins, in the absence 
of members of the committee. Voted to accept the report and to re- 
organize the committee, with J. H. Jensen as chairman. 

A report from the committee appointed ‘““To Seek to Arouse a Pro- 
fessional Spirit among High-School Teachers as a Group’ was received 
by letter from its chairman too late for discussion. 

The report of the special committee on ‘Revision of the Constitution 
and By-Laws” was presented by L. C. Newell, Chairman, and was dis- 
cussed with special reference to the relation of the Division to the Senate. 
Voted to refer this question back to the committee for a report at the 
Swampscott Meeting. 

Voted that the Editor of the JouRNAL OF CHEMICAL EDUCATION be em- 
powered to revise, correct, and complete the list of names of officers of local 
organizations of chemistry teachers as now printed in the JOURNAL, and 
also to add the names of officers of pending organizations and of organiza+ 
tions to be formed in the near future. 

Voted that the time of the business meeting of the Division be referred to 
the Executive Committee with power. 

Adjourned, 12.15 P.M. 


Contributing Editors’ Meeting and Dinner 


5.00 p.m., Tuesday, April 17, Forest Park Hotel. 
Present: J. N. Swan, James Kendall, Wm. McPherson, B. S. Hopkins, 
B. Clifford Hendricks, Geo. W. Sears, Jesse E. Day, Harry N. Holmes, 
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Neil E. Gordon, Lyman E. Porter, Lyman C. Newell, T. D. Kelsey, T. B. 
Dains, G. H. Whiteford, R. K. McAlpine, R. A. Baker, J. S. Guy, Wm. W. 
Buffum. 

Various questions of editorial policy and suggestions for the improve- 
ment of the JOURNAL were discussed. 

Jesse E. Day of The Ohio State University, Harry N. Holmes of Oberlin 
College, and R. A. Baker of Syracuse University reported favorably upon 
their respective experiences with student subscriptions to the JOURNAL. 

It was voted to request the Division of Chemical Education to study 
and report upon the question of ‘‘Experimental Aids to the Teaching of 
Chemistry.” 

Adjourned, 7.30 P.M. 


Meeting of the Executive Committee 


8.30 a.M., Tuesday, April 17, Hotel Chase. 

Present: Hopkins (Chairman), Baker (Secretary), Gordon, Smith, and 
Newell (proxy for Segerblom). 

Voted to recommend the appointment of a committee on ‘‘Vocational 
Education in Chemistry.” 

Voted that all business of the Division, except the election of officers, 
be conducted as early in the week of the A. C. S. meeting as circumstances 


will permit. 
Adjourned, 9.15 A.M. 


Final Business Meeting of the Division 


3.30 P.M., Wednesday, April 18th, Forest Park Hotel. 

Meeting called to order by Vice-Chairman Smith. 

Voted to express to the St. Louis Section our appreciation of the many 
courtesies extended throughout the meeting, and to the Local Secretary 
of the Division, Dr. L. J. Wood, our appreciation of his service in providing 
sleeping accommodations for visiting students, in stimulating the attendance 
of high-school teachers of chemistry and in arranging for the Division 
luncheons. 

The nominating committee, consisting of N. E. Gordon, G. H. Whiteford, 
and P. M. Glasoe, proposed the following names: 

Wm. McPherson, for Chairman, to succeed B. S. Hopkins, resigned. 
Miss Rosalie Parr, for Treasurer, to succeed E. M. Billings, resigned. 
Arthur W. Taylor, for Local Secretary for the Swampscott Meeting. 

There being no other nominations, the Secretary was instructed to cast 
a unanimous ballot for these nominees, and they were declared elected. 

Adjourned, 4.15 P.M. 


Four sessions for the reading of papers were held in the ballroom of the 
Forest Park Hotel, where the average attendance exceeded 100. The 
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symposium on The Teaching of Analytical Chemistry attracted particular 
interest. Since most, if not all, of the papers will appear in the JouRNAL, 
only an outline of the program is given here. 


Tuesday, 9.30 a.m. 


John R. Sampey, ‘‘Outline of a Course in Pandemic Chemistry.” 

Jacob Cornog and George D. Stoddard. ‘The Chemical Training of 
High-School and College Students.” 

O. M. Smith and H. M. Trimble. ‘The Prediction of the Future 
Performance of Students from Their Past Records.” 

P. M. Glasoe. ‘The Deadly Parallelism between High-School and 
First-Year College Chemistry.” 

Harry F. Lewis. ‘The Contribution of the Liberal Arts College to 
the Graduate Chemistry Courses of the University of Ilinois.”’ 

P. G. Johnson and B. Clifford Hendricks. ‘Finding and Salvaging the 
Superior High-School Student—Exploratory Studies.” 

George W. Sears. ‘“The Periodic Law as a Practical Means of Correlat- 
ing the Facts of Chemistry.” 

S. R. Powers. ‘‘Measurable Outcomes of Individual Laboratory Work 
in High-School Chemistry.” 


Tuesday, 2.00 p.m. 


Symposium: THE ‘TEACHING OF ANALYTICAL CHEMISTRY 
J. H. Reedy. ‘Objectives and Content of the Introductory College 
Course in Qualitative Analysis.’”’ Discussion led by G. W. Sears. 
H. H. Willard. ‘Objectives and Content of the Introductory College 
Course in Quantitative Analysis.” Discussion led by H. V. Farr. 
C. W. Foulk. ‘Advanced Work in Analytical Chemistry.’’ Discussion 
led by Stephen J. Popoff. 


Wednesday, 9.30 a.m. 


Theodore D. Kelsey. ‘The Teaching of Qualitative Analysis in Sec- 
ondary Schools.”” Discussion led by J. E. Wildish. 

H. R. Smith. ‘The Teaching of Quantitative Analysis in Secondary: 
Schools.” Discussion ied by F. B. Wade. 

N. H. Furman. ‘The Technic of Conducting the Introductory College 
Course in Qualitative Analysis.” Discussion led by L. J. Wood. 

E. G. Mahin. “The Technic of Conducting the Introductory College 
Course in Quantitative Analysis.” Discussion led by J. Samuel Guy. 


Wednesday, 2.00 p.m. 


C. S. Martin, J. E. Day, and W. L. Evans. ‘The Vapor Density of 
Steam.” (Concluded on page 621) 
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THE A. C. S. INSTITUTE OF CHEMISTRY 


CHARLES D. Hurp, NoRTHWESTERN UNIVERSITY, EVANSTON, ILLINOIS 


Somewhere, Mr. Hennessey is represented as asking Mr. Dooley whether 
it is true that the colleges direct public opinion. After due consideration, 
Dooley quietly asks whether it is true that waterwheels make the rivers 
run. Mr. Hennessey might have asked whether or not the Institute of 
Chemistry directs chemical opinion. Since this article concerns itself 
with the objectives and the plans for the Institute of Chemistry, the 
philosophy underlying Mr. Dooley’s answer may well engage our attention 
for a time. . 

First of all, what are the objectives of the American’ Chemical Society 
Institute of Chemistry? It may be said at the outset that the Institute is 
not designed to direct chemical opinion. Nor does it aim to compete with 
colleges in their work of education. In a word, the Institute was founded 
to create the setting, in recreational surroundings, wherein chemists 
may become associated rather intimately with each other, and at the 
same time to provide excellent lectures, round table discussions, and 
conferences on topics of vital interest. Such was the scope of the first 
Institute of Chemistry which was held last summer at the Pennsylvania 
State College, and such is the plan for the second Institute of Chemistry 
which will be held at Northwestern University, Evanston, Illinois, during 
the four weeks of July 23 to August 18, 1928. Possibly the first of these 
two objectives is of the greater importance. Nevertheless, to insure the 
attendance of a diversified assemblage of chemists, an excellent program is 
a prime prerequisite. As will be outlined directly, it will be seen that the 
lecturers who have already been engaged for the coming session are chem- 
ists of the first magnitude. 

Chemists are not the only persons to benefit by the Institute of Chem- 
istry, since it is designed to serve the lay audience as well. ‘This will be 
accomplished by means of popular evening lectures, by moving pictures, 
by specially arranged programs before civic bodies, and by the daily press. 
The great need for this latter service is apparent when it is realized that 
chemists, and for that matter the entire body of scientific men and women 
who are characterized so ably by Dr. Arthur D. Little as members of the 
Fifth Estate, represent an almost insignificant fraction of the world’s popu- 
lation. According to Dr. Little, the total membership of the Fifth Estate 
“at any time could be housed comfortably in a third-rate city. No 
politician makes a promise or invents a phrase to attract its scattered and 
ineffective vote. Rarely do its members sit in congress; when they do 
they sit in the gallery. 

“With less political influence than the sparse population of Nevada, the 
Fifth Estate has recast civilization through its study and application 
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of ‘the great and fundamental facts of Nature and the laws of her operation.’ 
It has opened out the heavens to depths beyond imagination, weighed 
remote suns, and analyzed them by light which left them before the 
dawn of history. It has moved the earth from the center of the universe 
to its proper place within the cosmos. It has extended the horizon of 
the mind until its sweep includes the 30,000 suns within the wisp of smoke 
in the constellation Hercules and the electrons in their orbits within the 
atom. It hasread the sermonson the rocks, revealed man’s place in Nature, 
disclosed the stupendous complexity of simple things, and hinted at the 
underlying unity of all.” 

Several agencies have contributed in recent years toward a better 
understanding by the layman of the problems and the results of the 
chemist. This understanding, however, is still far from ideal; therefore, 
the Institute of Chemistry accepts this phase of work as one of its major 
problems. ‘To quote again from Dr. Little: ‘“The world needs most a new 
tolerance, a new understanding, an appreciation of the knowledge now 
at hand. For these it can look nowhere with such confidence as to the 
members of the Fifth Estate. Let us, therefore, recognize the obligation 
we are under. Ours are the duty and privilege of bringing home to every 
man the wonders, the significance, and the underlying harmony of the world 
in which we live, to the end that all undertakings may be better ordered, 
all lives enriched, all spirits fortified.” 

Chemists of the country are interested in the fact that Sir James Col- 
quhoun Irvine, Principal and Vice Chancellor of St. Andrews University, 
Scotland, is to be present for the entire session of the Institute. One is 
accustomed to think of Sir James in superlatives. Without question, 
he is one of the most widely recognized living authorities on the chemistry 
of the sugars, and one of his lecture series will deal with this fascinating and 
fundamental chapter of chemistry. In addition, he is one of the most 
forceful lecturers that ever graced the lecture platform. 

The following brief biographical sketch may be of interest. Sir James 
is now in his fifty-first year, having been born at Glasgow in 1877. He 
married in 1905 and has one son and two daughters. Educated first at 
Allan Glen’s school and then at the Royal Technical College in Glasgow, 
he received further training at the Universities of St. Andrews and Liepzig. 
Some 30 years ago, he was the “1851 Exhibition Research Scholar.” At 
the University of Leipzig he obtained his Doctorate in the laboratory of 
Professor Wislicenus. He became a Professor of Chemistry at St. Andrews 
and later Dean of the Faculty of Science, and in 1921, Principal and Vice 
Chancellor. He has received honorary degrees from St. Andrews, Glasgow, 
Liverpool, and Yale. In 1918, Dr. Irvine became a Fellow of the Royal 
Society. Furthermore, he is a Fellow of the Royal Society of Edinburgh. 
Among other duties, he is a member of the advisory council in the depart- 
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ment of scientific and industrial research. Irvine became a commander 
of the Order of the British Empire, and in 1925 he was knighted. 

On his last visit to this country in 1926, Sir James was awarded an hon- 
orary degree at Yale, and was presented the Willard Gibbs Medal of the 
Chicago Section of the A.C. S. Also, he participated in a series of special 
lectures at Columbia University on contemporary developments in chem- 
istry, and subsequently presented a series of masterly lectures on “‘Chem- 
istry in World Progress” which were a feature of the Institute of Politics 
at Williamstown. ‘The following quotation is taken from Professor Phelps’ 
characterization of him, in presenting him for the honorary degree at 
Yale: “In the chemistry of the sugars he is one of the foremost living 
authorities; but nothing human is strange to him. He restored to its 
original condition the University Chapel (St. Andrews) where services 
were held before the time of Columbus. He is beloved by the leading men 
of letters of Great Britain and was the only man in the world who could 
have persuaded Sir James Barrie to rfiake a speech. He secured the great 
dramatist to deliver a baccalaureate address at St. Andrews, his first 
appearance on the platform. Principal Irvine’s interests and sympathy 
extend as far as humanity; he is a first-class amateur actor, a lover 
of music and the fine arts, a Scottish humorist, and a conversationalist 
summa cum laude. Such a personality cannot be defined or even known 
by any special learning, for research is simply one of his natural activities.” 
One of the rare privileges of those who attend the Institute of Chemistry 
will come from living under the same roof with a great scientist who is so 
undeniably human. 

The American lecturers at the Institute of Chemistry also bear the 
distinction of being scientists of the first rank; in addition, they are all 
well known for their ability to lecture in a clear and entertaining manner. 
These specialists, who will give series of lectures throughout the period of the 
Institute, are Harry N. Holmes, B. S. Hopkins, Arthur I. Kendall, Victor 
K. LaMer, W. T. Read, Gerald L. Wendt, and Frank C. Whitmore. 

Four lecture series will be of special interest to teachers of chemistry 
and also to industrial chemists who feel that modern developments in 
chemistry have been too rapid for their grasp. These lecture series may be 
collectively entitled ‘Modern Developments in Inorganic, Physical, 
Industrial and Organic Chemistry,” and they will be given respectively by 
Professors Hopkins, LaMer, Read, and Whitmore. ‘These lectures will 
include thorough discussions of the subject, and will differ quite ma- 
terially from the familiar classroom “courses.” 

For a number of years, Professor Hopkins of the University of Illinois 
has been interested in problems of Inorganic Chemistry, and he has met 
especial distinction in his investigation of the elements in the Rare-Earth 
group. His discovery of Illinium, element number 61, is one of his recent 
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triumphs. At the Institute, Dr. Hopkins will be in charge of the program 
of chemical education. He is chairman of the A. C. S. Division of 
Chemical Education, and a member of the Institute Committee. Dr. 
Hopkins’ record as teacher of general chemistry is one of which he may well 
be proud. 

Dr. LaMer of Columbia is vice chairman of the A. C. S. Division of 
Physical Chemistry. His undergraduate university was Kansas, and 
he has since studied at Chicago; Columbia (Ph.D., 1921); Cambridge, 
England, with Dr. E. K. Rideal; and Copenhagen, with Professor J. N. 
Bronsted. LaMer and Bronsted were the first to establish the validity 
of the limiting law of the Debye-Hiickel ionization theory. In addition, 
Dr. LaMer has published extensively in the field of biological applications 
of physical chemistry, oxidation potentials, auto-oxidation, quinhydrone 
electrode, thermodynamics of electrolyte solutions, neutral salt catalysis, 
etc. The fact that he lists his avocation as fishing is alone sufficient to 
gain for himself a host of friends. 

Few people are as well qualified as Professor W. T. Read to discuss 
“Modern Industrial Chemistry.” Dr. Read, formerly of Yale Univer- 
sity, is now with Texas Technological College. He is best known as the 
originator and the guiding spirit of the students’ course at the National 
Exhibition of the Chemical Industries (at New York City). He has 
maintained a vigorous interest, not only in the trends of modern industrial 
chemisty, but also in the development of new apparatus, new methods 
and new products, and presents his subject with a contagious enthusiasm. 

Professor Whitmore, head of the department at Northwestern Univer- 
sity and, at present, Chairman of the Division of Chemistry and Chemical 
Technology of the National Research Council, has been intimately asso- 
ciated with the Institute from the first. Dr. Whitmore was secretary 
of the General Chemistry Conference of the Institute of Politics in 1926, 
associate director of the first Institute of Chemistry, and director of the 
coming second Institute of Chemistry. He has been chairman of the 
Organic Division of the A. C. S., and is at present its permanent secretary. 
Dr. Whitmore is best known for his development of the organic chemistry 
of mercury, but his interests in organic chemistry are nearly all-inclusive. + 


Of Interest to Chemistry Teachers 


The four lecture series which have just been described will appeal alike 
to teachers and to chemists in industry. Another series, “Content and 
Method in the Elementary Chemistry Course,” is designed primarily for 
chemistry teachers. ‘This lecture series will include between 40 and 50 
lectures, and is the only Institute feature which may, if desired, be offered 
for university credit (3 semester hours). Six of the Institute lecturers, all 
of whom are prominently engaged in teaching general chemistry at various 
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universities, namely, Professors Holmes, Hopkins, LaMer, Read, Wendt, 
and Whitmore, will focus their experiences in this lecture series. Pro- 
fessor Whitmore, who has continuously taught general chemistry both at 
the University of Minnesota and at Northwestern University, will be 
nominally in charge of this course. 

One of the Institute lecturers, Professor Harry Holmes of Oberlin, who 
will participate in this course, will also give a lecture series on ‘‘Colloids.”’ 
Dr. Holmes is chairman of the committee on colloid chemistry of the 
National Research Council, and has been secretary and chairman of the 
Division of Physical and Inorganic Chemistry of the A. C. S. He is the 
author of several successful texts both on general chemistry and colloid 
chemistry. His ability on the lecture platform is widely known. 

Dean Gerald Wendt of the Pennsylvania State College will also lecture 
on “Industrial Research.”” He was the director of the first Institute of 
Chemistry. In addition, he is the editor-in-chief of Chemical Reviews. 
For a number of years he served -as an assistant editor of Chemical 
Abstracts. Dean Wendt’s special interests lie in the fields of radioactivity, 
photochemistry, electronics, and sub-atomic phenomena. 

Some teachers may prefer to take advantage of the regular summer 
session courses in chemistry, which are given during the 8 weeks of June 
25th to August 18th (the Institute is from July 23rd to August 18th). ‘These 
courses include general chemistry, qualitative analysis, elementary organic 
chemistry, advanced organic chemistry, organic preparations, physical 
chemistry. Persons taking any of these courses will still find time to 
attend many of the sessions of the Institute, and will have the oppor- 
tunity of associating with many of the men who are making chemi- 
cal history. Inquiries regarding these courses may be addressed either 
to the Director of the Summer Session, Northwestern University, Evans- 
ton, Ill., or to the Executive Secretary of the Institute of Chemistry, 
Evanston, Il. 

Another lecture series on ‘“The Chemistry of Bacteria’’ will be given by 
Dr. Arthur I. Kendall, one of the foremost bacteriologists of the country, 
whose interest in chemistry dates from his days as a student of A. A. Noyes 
at the Massachusetts Institute of Technology. For several years, Dr. 
Kendall was Dean of the School of Medicine at Northwestern University, 
and after a two years’ appointment at the Washington University School 
of Medicine at St. Louis, he has again returned to Northwestern. It is 
doubtful if a happier selection could have been made in the choice of an 
Institute lecturer to discuss the borderline problems of bacteriology and 
chemistry. Dr. Kendall’s service has not been exclusively in university 
work; he was chairman of the Yellow Fever Commission of the Inter- 
national Board of Health, and acting chief of the Board of Health Labo- 
ratory of the Isthmian Canal Commission. He is probably best known 
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for his work on bacterial metabolism, the chemistry of bacterial reactions, 
and intestinal bacteriology. 

The lecture periods at the Institute will begin at 7.50, 9, 2, and an 
evening lecture at 8. Each day from 10.20 a.m. to 1 p.m., there will 
be a general conference, and, for the benefit of Chicago chemists who 
could not otherwise attend, an additional conference period from 3 to 6 
p.M. has been scheduled for Saturdays. The subjects for the 28 confer- 
ences were chosen by the Committee in charge of the Institute from a 
large list of recommended topics. In some subjects, preliminary orien- 
tation lectures and supplementary lectures of more specialized aspects will 
be arranged. ‘The topics include: 

First week: Seven conferences on the general problem of developing new 
markets other than food for agricultural products by means of chemistry. 

Second week: Seven conferences; fertilizer, catalysis, hydrogenation, 
organic chemistry (two), antioxidants, the utilization of energy of high 
intensity in producing chemical reactions. 

Third week: Seven conferences; petroleum, resins, lacquers and paints, 
chemical hazards, health (two), the use of physics and chemistry in study- 
ing life processes. 

Fourth and last week: Seven conferences; sanitation, the packing 
industry, leather chemical literature, ceramics, alloys, chemistry, and 
other sciences in national defense. 

Evanston isideally placed for summer recreational facilities. Situatedasit 
is on the shore of Lake Michigan, an excellent bathing beach adjoins the Uni- 
versity campus. Several tennis courts are also on the campus, and many ex- 
cellent golf courses are readily accessible. The afternoons (except Saturday) 
are to be free after the 2 o'clock lecture, and in this afternoon period there 
will be both organized and spontaneous sport. After dinner, several reels of 
moving pictures of interest to chemists will precede the evening lecture. 

Trips will be arrranged to include many of the places of industrial and 
scenic interest. Undoubtedly, many will be attracted to Ravinia, either 
to hear the Chicago Symphony Orchestra, or to hear world-famous artists 
in Grand Opera. Ravinia is an out-door theater in sylvan surroundings. 
In recent years such artists as Martinelli, Johnson, Schipa, Bori, Rais&, 
Talley, Rothier, Chamlee, Easton, etc., have participated. 

What then is the Institute of Chemistry? It cannot be answered in a 
word; but to return to the philosophy of Mr. Dooley, we may assure 
ourselves that although waterwheels do not make the rivers run, never- 
theless waterwheels out of use for a long period can become so rusted 
that they will not turn even when they are putinariver. So also, chemists, 
who may be called the cogs in the chemical waterwheel, are less apt to get 
rusty by being ‘‘turned’’ occasionally by the rivers of chemical thought. 
Power is thereby generated. 
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THE SEPTEMBER MEETING AT SWAMPSCOTT, 
MASSACHUSETTS 

The seventy-sixth meeting of the American Chemical Society will take 
place September 10th to 15th, at Swampscott, Mass., twelve miles from 
Boston, under the auspices of the Northeastern Section. 

Two large Swampscott hotels, the New Ocean House and the Hotel 
Preston, have been engaged for the society’s exclusive use. Accommodations 
are also available at five or more hotels in and near Swampscott; at nearby 
private residences; and at the hotels in Boston. ‘The official headquarters 
will be at the New Ocean House, which is conveniently accessible from all 
the other hotels. 

Swampscott is one of the leading summer resorts of the famous ‘“‘North 
Shore,’ the name used to designate the picturesque and historically sig- 
nificant stretch of Atlantic seaboard running from Boston to Newburyport 
on the North. Between those points are Revere Beach, Lynn, Nahant, 
Marblehead, Salem, Beverly, Pridés Crossing, Manchester, Magnolia, 
Gloucester, Rockport, Essex, and other coast communities that for approxi- 
mately three hundred years have played a prominent part in the develop- 
ment of the United States. 

The selection of a seashore resort for the meeting is a departure from the 
Society’s custom of choosing cities. It is felt that the seashore will prove 
a most interesting place for many of those who come from inland, and that 
the diversions offered by this particular spot will bring unusual pleasure to 
all members. Because Boston is nearby, the members are offered a com- 
bination of the recreations of the shore and the pleasures of a metropolis. 

The cities, towns, and villages, to which Boston is the gateway, are all 
fascinating and are within short distances of one another. Demonstrating 
their contiguity, it is possible to start from Boston by automobile and to 
inspect more than fifteen of those places briefly, in the short time of three 
hours. Visitors to the meeting next fall will have a week in which ade- 
quate time may be spent in each place; trips will be organized and guided 
by committees of the Northeastern Section. 

Boston itself offers much of historic interest. The observer may see 
the actual locale of the gatherings in protest of the Stamp Act, of the 
Boston Tea Party, the Boston Massacre, the Battle of Bunker Hill, the 
Battle of Dorchester Heights, the homes of revolutionary heroes, the Old 
North Church from which flashed the lantern signal to Paul Revere, and 
countless other scenes that supplied the background of the birth of the 
United States. 

Just beyond the cities of Somerville, Chelsea, and Everett, Revere Beach 
is the first public resort North of Boston. It offers bathing and attractions 
of the “‘Coney Island” nature. Lynn is about four miles beyond and is 
internationally famous for its shoe factories. Nahant is a peninsula off 
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Lynn, and was the home of Senator Henry Cabot Lodge, as well as the 
summer home of Henry W. Longfellow, and Motley and Prescott, the 
historians. A continuation of Lynn boulevard forms the main artery of 
Swampscott. The New Ocean House faces a part of this charming motor 
road, known as Puritan Road, which is a continuation of the Old Bay 
Shore Road, established in 1629. ‘This is the oldest and most famous 
highway on the North Shore and follows the Indian trail known as ‘““The 
Path of Peace.’ ‘The Hotel Preston is perched upon a bluff a short distance 
from the New Ocean House. 

Swampscott, although once typical of the smaller, old-time fishing 
villages of New England, is now a thriving residential community and 
the site of many large estates. In 1925, Swampscott was chosen by Presi- 
dent Coolidge for his summer home, and ‘‘White Court,” which was trans- 
formed into the summer capitol, is only a few minutes walk from the New 
Ocean House. Swampscott also possesses the oldest house in New Eng- 
land, although that distinction is disputed by Dedham, Mass. ‘The 
Swampscott abode is called ““Ye Olde Humphrey House,” and was occupied 
by Assistant Governor John Humphrey, probably in 1634. It is now pre- 
served by the Swampscott Historical Society. 

The North Shore, from Swampscott to Newburyport, is largely a rocky 
coast of the most striking nature; it is the haunt of lovers of the sea and 
of artists. At places the shore rises to heights that offer magnificent views, 
and then settles to beach levels frequently pounded and swept by the 
surf; the waters afford the most invigorating bathing. 

At Marblehead the sea comes into its own, with all the thrilling glamor 
of shipping and fishing traditions. ‘This old town is still replete with the 
appurtenances of the fishing industry; the visitor may browse among sailors’ 
quaint homes, fish-nets, docks, and fishing boats. Jts museums are filled 
with relics of Marblehead’s glory. On the other hand, the modern Marble- 
head is often called the yachting center of this country, an outgrowth of 
ancient Marblehead’s title of ‘“Ihe Birthplace of the American Navy.” 
Certainly the deep blue of its harbor, when dotted with the white sails 
of two hundred or more skimming craft, as it is on many days, is one of the 
most extraordinary sights that one can see. Marblehead adjoins Swamp- 
scott and there are fine roads connecting both towns. 

Salem is five miles from the New Ocean House, and is a place that 
occupies a romantic niche in the mind of every American, whether or not 
it is by reason of the hanging of the ‘“‘witches.” To correct the somewhat 
prevalent notion that the ‘‘witches’’ were burned at the stake, visitors will 
be conducted to “Gallows Hill” to stand on the location of the scaffold. 
They will also be shown the site of the ducking stool. Many houses re- 
main that were built with overhanging second stories, so that the occu- 
pants could pour hot liquids upon the heads of Indian attackers. Salem is 
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rich in historical memories; its museums are worth coming miles to see; 
the atmosphere of the days when Salem was preéminent as a center of trade, 
and when the clipper ships swept the seas, may be caught and kept, to 
the delight of those who visit the old-time shrines. Then there is the 
“House of Seven Gables,” immortalized by Hawthorne; and of more recent 
date, the mute evidences that still remain of the great Salem fire. 

North of Salem the shore winds in and out through a territory that has 
been for years the playground of captains of industry, bankers, business 
leaders, and wealthy descendants of early American settlers. ‘Topo- 
graphically the section occupied by the Beverly towns, Prides Crossing, 
Manchester, and Magnolia, is a rolling combination of the country and the 
seaside. It is a paradise of old trees which turn the roads into miles of 
archways; of green meadows and fields, which are a delight to the eye 
as well as to the sporting instinct which claims them for fox and drag- 
hunting, for polo and for riding. Large mansions captivate the students 
of architecture and social history. . 

Manchester has the famous “‘singing”’ or ‘‘whispering’’ beach, where the 
sands accept footfalls with a sibilant murmur, and where the surf sometimes 
in the fall is twelve feet or more high. Magnolia by itself rightfully 
claims a unique place in society; for years it has been the vacation home 
of members of the nobility of European countries, as well as distinguished 
people from all over the United States. The shops in Magnolia’s main 
street bear the names of style creators of New York and Boston. 

Gloucester always has been, and still is, the large center of fishing. 
Only to speak its name is to open the train of thought of its attractions. 
Just to the North of Gloucester is Rockport, where one may walk along miles 
of cliff and gaze far over the ocean. Near Gloucester is Cape Ann, where 
the face of Ann is carved out of rock and where nestles the little summer 
village of Annisquam. Essex, just beyond Gloucester, was the first town 
in America to engage in ship-building. 

The Swampscott meeting will open on Monday, September 10th, with the 
usual meeting of the Council at two o’clock in the afternoon. In view, 
however, of the location of the meeting, it is anticipated that many of the 
members will plan to arrive as early as the previous Saturday. ‘There 
will be the regular program of scientific papers on Tuesday and Wednesday, 
and on Thursday morning. On Thursday afternoon those in attendance 
at the meeting are to be the guests of the Division of Chemistry of Harvard 
University, at which time it is expected that the new laboratory may be 
inspected. Other features of special interest are being planned for this 
visit to Harvard. 

On Friday the local committees are planning to provide an all-day 
trip by automobile, including, providing suitable arrangements can be 
made, a real New England shore dinner, cooked and served on the beach. 
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The arrangements for the Swampscott meeting are being made by the fol- 
lowing committee: 

Honorary chairman, James F. Norris, Massachusetts Institute of 
Technology, Cambridge, Mass. General chairman, Gustavus J. Esselen, 
Jr., 246 Stuart St., Boston Mass. General vice chairman, 1928-29 section 
chairman. Executive secretary, Ernest H. Huntress, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. ‘Treasurer, Herbert L. Sherman, 246 
Stuart St., Boston, Mass. 

Entertainment, Allan W. Rowe, Chairman, 80 E. Concord St., Boston, 
Mass., finance, John M. Bierer, P. O. Box 5077, Boston, Mass.; hotels, 
Raymond S. Stevens, 30 Charles River Road, Cambridge, Mass.; ladies’ 
entertainment, Robert S. Weston, 14 Beacon St., Boston, Mass.; lanterns 
and blackboards, John A. Seaverns, 99 Broad St., Boston, Mass.; publicity, 
Charles R. Boggs, 66 Sidney St., Cambridge, Mass.; reception, Walter L. 
Jennings, Worcester Polytechnic Institute, Worcester, Mass.;  regis- 
tration, Lyman C. Newell, Boston University, Boston, Mass.; transpor- 
tation, Lester A. Pratt, 148 State St., Boston, Mass. 


PUBLICITY COMMITTEE 





(Continued from p. 605) 


H. M. Elsey and H. P. Cady. “A General Definition of Acids, Bases, 
and Salts.”’ 

H. P. Cady and Robert Taft. ‘‘A Laboratory Experiment Illustrating 
Voltaic Polarization.” 

Arthur Guillaudeu and W. V. Evans. ‘Evening Instruction for Chem- 
ists in Industry—The Chicago Plan.”’ 

Henrietta Hayden. ‘‘A Comparison by Colleges of Examination Grades 
in General Chemistry—Preliminary Study.” 

R. A. Baker. “By-Products of Quantitative Experiments in General 
Chemistry.”’ z 


A delightful feature of the Divisional program was the luncheon Tues- 
day, April 17th, at the Forest Park Hotel, to which the high-school teachers 
of chemistry in the St. Louis area had been especially invited. Short, 
enthusiastically received addresses were made by S. W. Parr, B.S. Hopkins, 
N. E. Gordon, Wm. W. Buffum, and E. E. Slosson. 


R. A. BAKER, Secretary 





AN OPEN LETTER TO DR. HART 


Dear Dr. Hart: 


A handshake across the continent! Because of your admirable letter! 
on ‘Stuffing the Goose.” It is a joy to read. You have taught be- 
ginning chemistry much longer than many of us have—but it may be 
some solace to you to know that there are some who hold to the same 
sentiments you voice. My first intensive experience in teaching beginning 
chemistry was eight years ago when I came here. Every year since then 
my convictions have become firmer and firmer in the direction you have 
so well indicated. If the chemistry is to be taught all in the first year, 
why should we have any more years of it! 

We give no analytical chemistry in the first year, only general with 
predominating emphasis on the laboratory work, each individual attended 
to, no set assignments to be done in “‘goose-step” fashion, each student 
as much as he will, instructor as consultant to assist and not prevent 
work. Analytical chemistry, interwoven quantitative and qualitative 
analysis, occupies the second year in an attempt to impart a feeling for 
precision methods in the science and as a basis for all future courses. 

Organic chemistry can be taken only after the completion of general 
and analytical inorganic. This gives us some trouble as there is con- 
siderable pressure to have an elementary course in organic to satisfy 
pre-medical students, but we have been able to stand to the plan and the 
students who go on with regular (not pre-shortened) medical work are 
our justification. In the organic we are thus able to use both synthetic 
and analytical problems. ‘The electronic suggestions of Fry, and the works 
of Moureu and of Mulliken, are proving valuable in bringing system out 
of what is often encyclopedic if not in some cases almost chaotic. 

It seems as if we were acquainted, after having read your good letter in 
the January issue of the JOURNAL OF CHEMICAL EDUCATION. 

With fraternal—almost filial—regards, I am, 


Cordially yours, 


Reed College RALPH K. STRONG 
Portland, Oregon 


1 Tuts JOURNAL, 5, 101-2 (Jan., 1928). 





OVER-SOLD CHEMISTRY 


James Harvey Robinson, in his little book ‘““Humanizing Knowledge,” 
pays tribute to the scientist who seeks to bridge the gap between the 
thinking of the research worker and that of the lay public. In chemistry, 
efforts in that direction have, in one respect, miscarried. It would seem 
that too generally the net result of such efforts has been to give the un- 
critical, miracle-loving public an over-confidence in the omnipotence of 
scientists in general and of chemists in particular. 

A short time ago, a well-known chemist told of a smoking-car conversa- 
tion with a “successful business man’’.. .college graduate as well. . .during 
which the possible effect of a shortage in our liquid and gaseous fuel was 
under discussion. The chemist was returning from the spring (1927) 
meeting of the American Chemical Society at Tulsa, Okla. He had heard 
much of oil and gas at that meeting and from what he heard was concerned 
over the outlook. ‘The business man, on the contrary, with more faith in 
science than Moses had in the effect of his magic upon Pharaoh, dismissed 
the whole matter with the remark, ‘“‘When the time really comes, we 
need not worry. The chemist will readily create a substitute for gasoline 
which will probably be even better than what we are now using.” 

A friend of the writer, a dean in one of the larger midwestern state uni- 
versities, was professor of biochemistry before he was called to adminis- 
trative work. A short time ago this dean was approached by a practicing 
physician, a graduate of a reputable college of medicine, with the question, 
‘“‘What is the effect of mercury upon blood?’ When the dean demurred 
and suggested that there was probably much more yet to learn than was 
known in regard to the chemistry of blood and mercury, he was rewarded 
by a veritable flood of invectives to the effect that a chemist should know 
all about such things and ought to be removed for incompetence when he 
showed such ignorance. ‘ 

One wonders, when such attitudes, even granted they are somewhat ex- 
ceptional, are found among college-trained men, what must be the attitude 
of men with less breadth of training? Especially when so much of our 
“newspaper science” is played up under such titles as ‘““Mercury Trans- 
muted into Gold;’’ ‘‘Lo, the Chemical Revolution; ‘“The Physical Chem- 
ist Plans New Metals as an Engineer Plans a Bridge;”’ “Uncle Sam Has His 
‘House of Miracles; ’’ and others in a similar vein, appealing as they do 
not to the rational but to the primeval in man. 

In line with what has been said, the following is quoted from an address 
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by Doctor Frank C. Whitmore upon Chemistry and the Institute of Polli- 
tics (Chemical Bulletin, Feb., 1927, page 39): 


A good deal was done at the Institute of Politics at Williamstown, Mass., in selling 
chemistry to the public. The general public already knew a good deal about chemistry 
but there seemed to be a general impression that chemistry was magic 
people seemed to believe that the chemist really could do anything he wanted to and 
do it right away and that if he failed to supply what was needed as soon as the demand 
arose it was either because of laziness or just plain meanness. It is our fault that the 
public has that feeling about chemistry. We have shown them its magic and little 
else. It is time now to show them there is something more—that it usually requires 
a lot of hard work and a reasonable amount of time and capital before the chemist is 
able to perform magic. We must continue to impress the people with the fact that we 
can do things for them, but we must also make them see that we are not able to meet 
their demands as soon as they arise unless we have had the opportunity to work on 
them for a while beforehand. 


I believe there are a host of other chemists who feel quite as Doctor 
Whitmore upon this matter. They, With the writer, feel there should be a 
conscious effort made to get the public out of the attitude which associates 
chemists with wizards, magicians, and other medieval superstitions. We 
meet this in our freshmen; we meet it in the doctors, some of whom expect 
a chemist to be omniscient in the field of chemistry, and we meet it even in 


our educated business man who views the world’s dwindling fuel supply 
without alarm because ‘‘the chemist will find a substitute.” 


B. CLIFFORD HENDRICKS 


UNITED STATES CIVIL-SERVICE EXAMINATION 


The United States Civil-Service Commission announces an open competitive exami- 
nation for Associate Analytical Chemist. 

Applications must be on file with the Civil-Service Commission at Washington, 
D.C., not later than June 13th. 

The examination is to fill a vacancy in the United States Public Health Service, 
for duty at Marine Hospital No. 21, Stapleton, N. Y., at $3000 a year, and vacancies 
occurring in positions requiring similar qualifications at approximately the same rate 
of pay. 

The duties of the position at Stapleton, N. Y., will be to conduct investigations and 
experimentations in connection with the making of blood tests and the determination 
of arsenic in minute amounts in combination with blood serum, spinal fluid, or any body 
exudate. 

Competitors will not be required to report for examination at any place, but will 
be rated on their education, training, and experience; and a publication or thesis to be 
filed with the application. 

Full information may be obtained from the United States Civil-Service Commission 
at Washington, D. C., or the secretary of the United States civil-service board of ex- 
aminers at the post-office or custom house in any city. 





ABSTRACTS 





ABSTRACTS 


To Specialize or Not to Specialize—That Is the Question. Ross AIKEN GoRTNER. 
Chem. Bull., 15, 39 (Feb., 1928).—Dr. Bancroft, in an article entitled, ‘‘What Should 
a Specialist Be?”’ (Chem. Bull., 14, 239, Oct., 1927) criticized certain statements which 
Dr. Gortner made in an address before the Minnesota Chapter of Sigma Xi. The 
statement of Dr. Gortner that ‘‘We must become more and more a group of specialists 
centering our intensive study upon a narrower and narrower field,” was the basis of 
Dr. Bancroft’s criticism. 

In answer, the writer cites the different stages in the evolution of science as given 
by Dr. Woodard and then shows how science of today is in such a complex state that 
anyone who tries to know something about everything becomes what Gortner calls a 
“‘scatterer,’’ one who professes to be an authority in many fields but who really has only 
a limited knowledge in any of them. ‘The university professor who previously taught 
all the branches of a science is today replaced by several professors who are specialists 
in certain branches of that science. Dr. Gortner points out the need of the coéperation 
of specialists in every line of science for its rapid advancement. 

The author says he is not alone in this attitude of specialization and coéperation. 
He cites Professor Karl T. Compton, professor of physics, at Princeton University, 
whose address on “Specialization and Codperation in Scientific Research” (Science, 
66, 435-42, Nov. 11, 1927) conveys a similar attitude. 

The writer still holds to his original view that intensive specialization is not only 
desirable but essential. .L. M. 

The Teaching of Quantitative Analysis. W. A. Noyxs, Jr. Chem. Buil., 15, 
43 (Feb., 1928).—As a preliminary to the theme of this article the writer reviews some 
of the troubles of education, the faults of teaching, and the lack of preparation of the 
average graduate entering on a business career. Reasons for the large increase of 
enrolment in colleges and universities and the objects of such institutions are also 
given. 

The writer believes that the analyst need not possess any originality, for the analyti- 
cal methods are definite and empirical. It is only the type of analysis that is not 
encountered day after day that requires an analyst with intelligence to carry through. 
Such research problems require a particular kind of mind that is trained in the funda- 
mental principles of chemistry. 

The course in quantitative analysis should aim to give the student sufficient con- 
tact with quantitative technic so as to eradicate “‘sloppiness’’ and, in addition, a knowl- 
edge of the theory of such work. ‘The teacher of analytical chemistry in small colleges 
is usually the same teacher who offers the other courses in chemistry. This unfortu- 
nate situation is not present in colleges having large endowments. 

The quantitative analysis teacher should have a thorough knowledge of physical 
chemistry and the student should be helped to understand something of the application 
of physical chemistry to analytical problems. He should know the kinds of factors 
which must be controlled in quantitative analysis. E. L. M. 

Opportunity Teaching—A Symposium. M. Eustace Broom. High Sch. 
Teacher, 4, 10-6 (Jan., 1928).—The opportunities for profitable field trips in one com- 
munity are pointed out by eleven different teachers. Subjects in which these teachers 
say such trips are helpful include English, biology, French, Spanish, Latin, music, mathe- 
matics, arts and crafts, physical science, history, and home economics. Uses made 
of the water system, steam-shovel excavating, playground apparatus, a pipe organ, 
lighthouse, an astronomical observatory, an ice factory, an electric power station, 
a telephone exchange, and a real mine as points of interest in uae the aad 
of physical science are of special interest to a teacher of science. 

Pot-Shots at Colleges. Epitroriay. School, 39, 404 (Jan., 1928). —Hrmake D. 
Boynton, superintendent of Ithaca, N. Y., city schools, i is quoted assaying: ‘‘Colleges do 
not give the youth of our country a chance because they refuse them admission. 

“In the colleges, subject specialists claim for their subjects importance they do 
not have. 

‘‘As it is now, the professor can be an autocrat, determine his course, set his exami- 
nation on that subject, mark the papers, and then allow no appeal, even when he has 
obviously made an error in marking. 

‘a “As it is now, freshmen are taught by assistants, instructors and other 
elpers. 

“Teaching should be made the basis for promotion in colleges and universities; 
‘productive scholarship,’ whatever that is, 7s made the basis. 
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“We should provide for research and quasi-public work, but not be pretending 
that the men doing these tasks are teaching. 

“Break up the water-tight departments in the colleges. 

‘‘No one knows what the proper student load for a professor is, some one should 
find out. Harvard has 6.5 students per teacher; Princeton, 8.5; Pennsylvania, 8.3; 
and Yale 12.8. 

“The colleges are responsible to nobody at any time for anything.”’ B.C. H. 

Sir James Colquhoun Irvine. J. W. E. GuattFeLp. Chem. Bull., 15, 45 (Feb., 
1928).—In anticipation of Sir James Irvine’s presence at the coming Institute of 
Chemistry at Evanston, Doctor Glattfeld presents in a brief way an outline of his work. 

His papers published in the J. Chem. Soc. (London), deal almost exclusively with 
sugars and “form one of the most beautiful illustrations. . . of the power of a single 
reaction in advancing our chemical knowledge.’”’ The reaction referred to, of course, 
is ‘‘the alkylation of substances containing hydroxyl groups.” 

The papers are divided into three groups. The first dealing largely with a study 
of the range of applicability of the alkylation process. ‘The second deals with studies 
of the constitution of carbohydrates. The third group contains the papers of the 
gamma sugars. 

A proper estimate of Sir Irvine’s contributions to science would not be complete 
without some notice of his method of attacking a problem. He consciously studies 
the simple thoroughly that in the end he may unravel the complex. It seems highly 
certain that his ultimate aim in the study of carbohydrates was an understanding 
of polysaccharides. He approached them, however, from a study of their hydrolysis 
products rather than directly. B.C. 

Chemistry as a Career. J. REED. Nature, 121, 1-4 (Jan., 1928).—Chemistry is 
being taught much more extensively than formerly to the layman as well as the spe- 
cialist. It should not be difficult to judge a pupil’s aptitude for science before his admis 
sion to college. He should not be allowed too great specialization in his particular sub 
ject, however, before laying a broad foundation for his education. The careers open toa 
chemist are varied, along the lines of inorganic, physical, organic, agricultural, and 
general chemistry, or the chemistry of food, drugs, and water, biochemistry and chemical 
engineering. The industrial chemist, dealing with industries often centered round a 
single material, such as H.SO,, can be a research man, an analyst, an administrator, 
etc. A student specializing in chemistry has to decide among academic, analytical, 
and industrial work. ‘The chances for speedy advancement are greatest in the in- 
dustrial field. 

There is a difference of opinion as to the openings for chemists in industry, some 
saying there is a glut on the market as an aftermath of the war, others that the supply 
of well-trained men is inadequate. It has been proposed that the industries subsidize 
certain school boys with good scientific prospects, guaranteeing them positions on 
their graduation with adequate scientific training. T. M. M. 

Willard Gibbs, an Appreciation. JoHN JouNston. Sci. Monthly, 26, 129-39 
(Feb., 1928).—Although Willard Gibbs was born and lived almost the whole of his life 
in the U. S., this country was among the last to recognize the greatness of his work. 
He was born in New Haven, Feb. 11, 1839, received his education at Yale College, 
spent three years in Europe, then returned to Yale as professor of mathematical physics, 
which position he held until his death in 1903. Scientific honors of all kinds came to 
him. Among his correspondents were such men as Lord Kelvin, Clerk Maxwell, and 
Boltzmann. Maxwell’s insight into the value of Gibbs’ work is shown by the state- 
ment that the methods introduced by him “‘are likely to become very important in the 
field of chemistry.’”’ Ostwald said of him, ‘‘To general chemistry he gave for a hundred 
years form and content.” ‘He is the real creator of chemical thermodynamics,” 
said LeChatelier, ‘He expounded the phase rule in two pages; large volumes have been 
written to show its manifold applications.’”” Numerous quotations are given showing 
his kindly though retiring nature. A full-page photograph accompanies the article. 

W.S. 


The Atom as a Source of Energy. ArtHur Haas. Sci. Monthly, 26, 140-6 
(Feb., 1928).—When the vast and seemingly inexhaustible heat-producing power of 
radium was discovered, physicists confessed themselves completely baffled. Some 
even began to doubt the fundamental law that energy can never arise spontaneously. 
Explanation, however, came with the knowledge that atoms are composed of electrically 
charged particles, and that under certain conditions such particles might be split off. 
The energy changes during such transmutations calculated from the electrical forces 
present exceed those of the ordinary chemical processes about a million fold. An 
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evolution of energy about 50 times greater than that caused by the disintegration of 
radium would be expected as a result of a possible synthesis of helium from hydrogen. 
The question of the reversibility of this process arises, 7. e., the generation of matter 
out of radiation. The atoms of radiation are called “light quanta” and the energy 
of such a light quantum is proportional to its frequency, hence ordinary radiation 
could not immediately be transformed into matter. Transmutation would only be 
possible for rays of a very high frequency. If this high frequency could be attained, 
energy might become a source of atoms and the universe would appear to be passing 
through a cyclical process. G. W. S. 

Dr. Langmuir Presented with Perkin Medal. Can. Chem. and Met., 12, 43-5 
(Feb., 1928).—Contains a brief account of his work. In addition to his achievements 
in the field of pure science, it also brings out some of their practical applications. ‘‘One 
way of expressing the value of this improvement of putting gases into the tungsten 
lamp is to say that it saves the American public more than a million dollars a night 
on its lighting bill of over a billion dollars a year.’”’ His work on gas-filled lamps, radio 
tubes, and hydrogen welding are described briefly. EPC. EB. 

urfural: The History of an Industrial Research. C. S. MinER. Can. Chem. 
and Met., 12, 46 (Feb., 1928).—An abstract of an address describing the investiga- 
tions which led to placing furfural on the list of cheap technical chemicals and some of 
its possible uses. An attempt to render oat hulls more digestible by alkali and later 
by acid treatment showed that considerable furfural was present. From this it was 
found that by treating with dilute sulfuric acid at a pressure of 60 lb., keeping the 
outlet valve open to prevent resinifying, furfural could be obtained in a pure condition 
when passed through a rectifying column. 

It is used as a solvent for lacquers and shoe dyes. It has bactericidal and fungi- 
cidal properties, being used as a preservative in glue and starch solutions. It is used 
in biological work in place of formaldehyde, having about the same preservative power 
but having no irritating effect on the mucous membranes or hardening effect on the 
skin. The chief use is in the manufacture of resins. Other uses are flavoring tobacco, 
tree dressing, decolorizing rosin, killing weeds, etc. Its derivatives offer possibilities 
as accelerators in vulcanizing, solvents for nitrocellulose, etc. BD. CU. 

School Administration during 1927. G. D. Strayer. J. Nat. Educ. Assoc., 17, 
45-6 (Feb., 1928).—During the past year greater progress has been made to provide a 
minimum education for all children by means of state taxation than ever before. The 
most outstanding piece of research in the field of state support is ‘“The Measurement 
of Educational Need.’’ Greater effort has been made to offer courses suitable to indi- 
vidual needs. The legislative situation in regard to supervision is serious. : 

a Of 


Enlightening the Whole Nation. L. M. Dorsey. J. Nat. Educ. Assoc., 47, 
47 (Feb., 1928).—With the present system of education it is found that there are un- 
known numbers of the illiterate and apparently increasing numbers of the mentally 
deficient and those handicapped in body. ‘To remedy these conditions we need re- 
search in the field of educational conditions. Auk €. 
Teachers’ Salary Trends since 1913. J. K. Norton. J. Nat. Educ. Assoc., 17, 
55 (Feb., 1928).—Between 1913 and 1920 teachers’ salaries did not increase at the same 
rate as those of the general population. Although teachers’ salaries increased, the 
relative buying power was less in 1920 than in 1913. Since 1920, salaries have held 
a higher relative position among incomes in general than in 1913. Between 1920 and 
1922, there was a marked increase. Aske. 
Visual Instruction at Seattle. THe DEPARTMENT OF VISUAL INSTRUCTION OF THE, 
Nat. Epuc. Assoc. J. Nat. Educ. Assoc., 17, 58 (Feb., 1928).—Motion pictures may 
be used to supplement the oral and written method of learning, but cannot be used 
successfully as a substitute. They should be used in the same way as maps, charts, 
scientific apparatus, etc. E..€. 
Aiding Adolescents to Interpret Life. M.M. Auitucker. J. Nat. Educ. Assoc., 
17, 59-60 (Feb., 1928).—The junior high-school curriculum should consist of general, 
exploratory, and orientation courses. ‘This should include a course in general science, 
general mathematics, general language (a course about foreign languages), and one in 
social ‘science. A. E..C. 
The Manufacturers’ Association and the Public Schools. J. DEwry. J. Nat. 
Educ. Assoc., 17, 61-2 (Feb., 1928).—The general criticism which is made is, ‘“The 
public generally and educators are coming into a distinct doubt if not disappointment 
as to the progress that is being made in public education.”’ Is education becoming a 
fad, without a purpose? Is it right for children who are backward mentally to have 
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their thinking capacities developed, and then to be turned over to manage automatic 
machines? Should children be subjected to the rankest socialism which some teachers 
uphold? If we cannot make the schools capable of giving full profit to all children, 
we should refrain from adding to the obstagles from which the backward children of 
the community suffer. A ©. 

The Classification of Metallic Substances. W. Hume-RotHery. Phil. Mag., 5, 
173-8 (Jan., 1928).—WMetallic Elements heads the classification. These may be iso- 
topically simple or isotopically complex. There are three subdivisions: (1) Primary 
Metallic Solid Solutions, in which the crystal structure of the parent metal is retained; 
(2) Secondary Solid Solutions, in which the crystal structure is different from that 
of the parent metal, but in which there is no indication of the formation of compound 
molecules or that any exchange or transference of electrons is taking place; (3) Inter- 
metallic Compounds of Fixed or Variable Composition, in which electron exchange or 
transference is taking place or a compound molecule is being formed. A. B.C. 

Discipline in College. M.M.MeEtcaur. Sch. and Soc., 27, 121-4 (Feb. 4, 1928).— 
The conduct of students in colleges and universities, other than state institutions, 
is a matter which, without doubt, has not had its due amount of consideration. It 
is almost inconceivable, says the author, that any individual would accept the invitation 
offered him by such educational institutions and then totally ignore the conditions 
dependent thereon. 

The present-day college is the result of countless years of experience and many 
gifts. It is moulded out of the lives of many able educators and administrators. The 
high ideals are a thing to be respected by all who enter its walls and any attempt to 
change them or its purpose should be doné only with this fully in mind. The invitation 
to share in the life of a college should be eagerly responded to by all for unless in sympa- 
thy with its ideals and purpose one’s presence is a detriment rather than an asset. 

The author makes a comparison in various institutions of the amount of tuition 
paid by each student to the college and the sum which the college expends for each 
one and shows how small is a student’s contribution to either the spiritual or financial 
side of the university in comparison to what the university gives him. 

For the benefit of the university-student relation problem the writer feels that the 
university should define and publish certain ideals and purposes which the student 
should be requested to follow and it should be understood that unless he is willing 
to accept and conform to them his application is not invited. A relation such as this 
would do away with many offences and subsequent punishments for, having entered 
the university under the above invitation, any misconduct on the part of a student 
would automatically sever his connection with the institution. Thus the usual con- 
ception of punishment would be supplanted by a fair understanding between the uni- 
versity and the student from the start. Ke. Oy Ee 

Building a Chinese Wall around Teacher Service. Eprtortau. Sch. Board J., 76, 
70 (Feb., 1928).—That preference is given the local teacher applicant over the non- 
resident applicant by school administrative bodies is a generally recognized fact. It is 
true that the teacher whose interests are not in the town remains more or less of a 
stranger to the community but a rule which places a premium on residence rather 
than upon professional merit tends to limit the possibilities of a school system and thus 
build a Chinese wall around it. KK. $. 2. 

Sixty Education Books of 1927. Am. Libr. Assoc. and J. Nat. Educ. Assoc., 
17, 95-8 (March, 1928).—Reviews of sixty educational books of 1927 are oe . 

A 


Secret Processes. B. B. SCHNEIDER. Chem. Bull., 15, 85-6 (March, 1928).— 
What are the advantages and disadvantages of keeping an invention secret as compared 
with those of patenting it? This is the theme discussed in this article. ‘The discussion 
is centered about these topics: (1) Types of trade secrets, (2) confidential relationship 
binding, (3) secrecy necessary in practice, (4) patents versus trade secrets, (5) trade 
secrets bought and sold, (6) secrecy may cause loss of patent rights, (7) trade secrets 
only one advantage. Various illustrations and examples are given to show the hold- 
ings of the courts in cases involving trade secrets and patents. BE. L. M 

What Is Expected of the Modern Teacher? H. CHARLESworTH. Sch. and Soc., 
26, 766-71 (Dec. 17, 1927).—Gone is the day when the school, as a mill, ground out the 
scholars in a rigid and stereotyped fashion. Gone also is the teacher whose sole duty 
it was to see that the pupils were fitted to the school and acquired their education by 
studying a definite set of subjects over a given number of years. By an examination 
a pupil revealed whether or not his knowledge of these subjects was complete and he 
was passed out into the world as a success or as a failure. 
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The progress which the educational system has made however has been phenomenal. 
TheN. E. A. has set forth certain fundamental objectives which appear to be an accurate 
summary of what is expected of our present-day schools. ‘Teaching has become more 
scientific, new methods have been developed and the curriculum has changed. The 
development and training of youth rather than the mere imparting of knowledge is 
the teacher’s responsibility. A teacher must be a leader capable of guiding the students 
and of looking into the future. He must be aware of the fact that each pupil is an indi- 
vidual with different tastes, desires, abilities, capacities, and aims. 

But all has not yet been accomplished. Society has created many new situations 
and is constantly placing more and more responsibility upon the schools. ‘The teacher’s 
position which at present seems to be unrecognized and unclassified, must be established. 
A type of organization must be developed which will allow for the application of new 
principles. ‘Teaching should parallel the other professions for, if not greater than any, 
it may well be considered as being on the same level. All countries can and should 
spend more on education and it is the duty of educators to convince the public that the 
returns are more equal to the expenditures involved. K. S.-H. 

Two Main Objectives in Teacher Training. J. H. Duwarp. Sch. and Soc., 27, 
19-21 (Jan. 7, 1928).—Accuracy and culture are two qualities which the author stresses 
as an essential possession of every educator. A student will not acquire culture if the 
teacher lacks it since it is through personal contact that the significance of culture and 
good taste are realized. A teacher who seeks simplicity and sets as his goal, accuracy 
and culture, will naturally instil these same qualities in his pupils. « ER 

Status of General Science as Revealed through State and City Courses of Study. 
C. M. Pruirr. Gen. Sci. Quart., 12, 367-81 (Jan., 1928).—The situation is very en- 
couraging but much is to be accomplished before general science has reached the stand- 
ards and attained the recognition to which its adherents think it is entitled. One state 
course and a few city courses ignore general science altogether. Some school admini- 
strators and teachers look upon it with more or less disfavor. Newer courses of study 
and textbooks reveal a core of content that is somewhat uniform and common to all. 
General science is now a real integrated course in science, with emphasis on environment 
and deserving of the nomenclature General Science. Courses of study of 42 states were 
examined. Forty-two city courses were examined. General science or science was 
required in 22 cities in the 7th grade, in 40 cities in the 8th grade, and 21 cities in the 
9th grade. Summaries of aims and objectives from 169 sources are given. J. H.G. 

Scales for Rating Pupil’s Answers to Nine Types of Thought Questions in General 
Science. C. W. ODELL. Gen. Sci. Quart., 12, 382-90 (Jan., 1928).—Continued from 
Vol. 12, Nov., 1927. Type III, Comparison. Pupils’ answers and the author’s criti- 
cisms are given to ‘‘Compare surface water and deep well water for house drinking 
purposes.”” Type IV, Criticism. Pupils’ answers and the author’s criticism are given 
to “Bacteria cause many diseases among men, therefore, they should be destroyed.” 

J. EG. 

An Experiment in the Development of Classroom Films. T.E. FInEGAN. Gen. 
Sct. Quart., 12, 391-406 (Jan., 1928).—Gives three reasons why motion pictures have 
not come into general use as an agency in classroom instruction; few pictures produced; 
cost; and unfamiliarity of teachers with use of apparatus. The production of a type 
of film suitable for classroom use is purely an educational or professional problem. 
The cost of producing the necessary equipment and the cost of making and distributing 
films is purely an economic or business question. ‘The training of teachers to use and 
to appreciate the value of films is a simple question of good school administration. A 
committee of the N. E. A. on Visual Education was appointed in 1922. ‘The attention 
of the Eastman Kodak Co. was called to the purpose of this committee. Its problem 
was approached by an experimental method. The general features of this experiment 
were included in the report of the Visual Education committee in June, 1926. School 
authorities in twelve cities were invited to codperate in the experiment. Four schools 
in each city were designated for experimental work. In six of the cities 1000 pupils 
were to be instructed with the use of films and 1000 in classes without the use of films. 
A description of the number, subjects of films, and the scenarios follows, concluding 
with the titles of films in geography, general science, and health, with the prophecy that 
the film will become an effective agency in the teaching institutions of the country and 
that film libraries will be established in each school, college, and university. J. H. G. 

The Science of Common Things. J. R. Lunt. Gen. Sci. Quart., 12, 407-12 
(Jan., 1928).—‘‘The Magic of Dame Nature’s Mixing Bowl.” A radio talk. Ninety 
elements as Nature’s raw material for cooking. Sodium and chlorine for making com- 
mon salt. Burns paraffin and shows carbon and water as products. Carbon and water 
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from burning sugar. Represents the molecules of carbon dioxide, acetylene, hexane, 

naphthalene, toluene, etc., by bringing together the proper number of ‘“‘C,” “‘H,”’ and 

“O” cut out of paper. Concludes with sour milk, honey, and a piece of paper (cellulose). 
H.G 


Dry-Ice. H.W. GEISLER. Gen. Sci. Quart., 12, 413-8 (Jan., 1928).—The use of 
solid carbon dioxide has reached a commercial stage as a refrigerant. Method of pro- 
duction and properties are explained. Six interesting photographs are shown. Ice 
cream arrives in Cuba, packed in dry-ice, in five days and in perfect condition. The 
reduction of dry-ice is about ten per cent in twenty-four hours when enclosed in an 
approved storage box. Dry-ice is cut into blocks by the band-saw. It is now used 
in freight cars; in removal of paraffin from oil; freezing quicksands in tunnels; testing 
electric cables at low-temperatures, etc. It is a by-product in the distillation of alcohol 
from molasses. Jj: BG, 

The New Education Bill. Hon. Davw A. REED. Wash. Educ. J., 7, 163-4, 
186-7 (Feb., 1928).—Abridged address of Hon. David A. Reed of New York in the 
House of Representatives, Tuesday, December 6, 1927. he WS. 

The Evolution of Coédperation in School Service. N. D. SHowALTER. Wash. 
Educ. J.,'7, 168-9 (Feb., 1928).—From the old idea of master and servant we now find 
binding ties of codperation between teacher and pupil. By applying the National 
Constitution, as to punishment of those proved guilty and freedom of speech, education 
will not be merely a preparation for life, but life itself. A. B.S, 

Growth of Pension Movement in the Unite. States. K. J. Knutson. Wash. 
Educ. J., '7, 172 (Feb., 1928).—From 1894-1904, thirteen local and two state pension 
systems were established; 1905-1914, sixty-five local and eleven state; 1915-1924, 
thirteen local and eighteen state. Now the pension idea is firmly entrenched as an 
important element in sound public-school policy. Generally the state and teachers 
share in building endowments for each member of the teaching profession. A. E. C. 

The Preferred College Professor. C. D. CHampiin. Sch. and Soc., 27, 175-7 
(Feb. 11, 1928).—A recent investigation of student-faculty relationships at Penn State 
College revealed the fact that the students universally felt that the faculty was not 
doing enough for them. Because of a lack of personal relationship, the faculty did not 
know them and consequently failed to realize many of their needs. 

Questionnaires submitted to 250 representative students further disclosed that 
sympathetic instructors and inspiring instruction, codperation between students and 
professors, intellectual and spiritual guidance, more athletics and social functions spon- 
sored by the college, a wider service for the co-educational students, a more tolerant 
attitude toward those majoring in academic subjects, and a definition of student success 
and student failure are what the students desire. The attributes which professors, 
regarded as superior by the student body, possess are listed. K..S.,. Ei. 

The Influence of German Universities over the American in the Last Hundred 
Years. Cuas. F. Tuwinc. Sch. and Soc., 27, 215-20 (Feb. 25, 1928).—The author 
discusses the many treasures which the American student brings home with him—chief 
among which is his belief in intellectual thoroughness. He contrasts the freedom of 
scholarship in Germany with its limitations in America. Comparing the German uni- 
versities which are joined together by common ties with the remoteness of different 
departments of American universities, one cannot help but realize the value of such a 
unifying system. The American student at a German university exhibits a respect 
for institutions and though the university professor occupies an honored position, there 
is a close association between him and his students—a condition which seems to be 
lacking in America. 

Over-intellectualism, chauvinism, bureaucracy, and undue specialization constitute 
certain recognized weaknesses in the German university system, yet when one considers 
how great has been the contribution made by the German system to higher education 
in this country, such defects can hardly be said to have a disintegrating effect. K.S.H. 

The Work of Students in the Graduate School. Report. Sch. and Soc., 27 
209-12 (Feb. 18, 1928).—College instruction has never been of true university caliber 
nor has an honest effort ever been made to differentiate between candidates for masters’ 
and doctors’ degrees. ‘‘No graduate school in this country has confined itself to work of 
strictly graduate character,’’ says the writer, a situation which, though unfortunate, has 
been inevitable because of a failure of the American secondary school to complete the 
teaching which rightly belongs within its bounds. Because this sort of teaching must be 
continued on into the college, the result is an extended preparation for professional 
and business life which can only be shortened by the combined degree. As the 4th 
year tends to exceed all others in value for giving breadth and depth of intellectual 
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power, such a shortening would, under present conditions, be unwise. ‘Teaching must 
be begun earlier and must proceed more rapidly during these early years if the minds 
of America’s youth are to be as trained as their contemporaries in Europe. To keep a 
youth out of school for a year between high school and college usually defeats its own 
purpose. 

Chief among the many obstacles which tend to interfere with progress is the M.A. 
degree which has wider commercial value than any other. The requirement of subjects 
which count toward a masters’ or the requirement of this degree for appointment to 
teaching positions is unfortunate. A change which has been phenomenal, however, 
has been the breaking down of the dividing lines between the various subjects with the 
recognition that each is dependent on the others—no one is complete in itself. 

K. S. H. 

The Position of the Elements of the Rare Earths in the Periodic System. J. F. 
SPENCER. J. Am. Chem. Soc., 50, 264-8 (Feb., 1928).—From the time when Mendelé- 
eff enunciated the principles of the periodic system, many attempts have been made to 
include the elements of the rare earths in the classification. Previous to 1870, the 
rare earth elements were regarded as bivalent, chiefly because of the strongly basic 
character of their oxides. The author ‘.sts five lines of evidence which conclusively 
establish the tervalency of all 17 of the - elements. In addition, cerium, neodymium, 
praesodymium, and terbium also yie’ dioxides in which they are tetravalent, and 
europium and samarium yield dichlo: des in which they are bivalent. With these 
facts before him, the author procetds t. assign to all of these 17 elements logical places 
in Mendeléeff’s table ‘‘without destroying its symmetry or impairing its utility in the 
slightest.” Ae Poe, 

A Comparison of Two Methods Used in Determining Phosphorus Pentoxide as 
Magnesium Ammonium Phosphate. W.M. McNass. J. Am. Chem. Soc., 50, 300-4 
(Feb., 1928).—The author submits the results of numerous analyses of samples ‘of pure 
potassium hydrogen phosphate with and without the addition of ammonium acetate, 
and in the presence and absence of molybdate ions. His results indicate that, using 
ammonium acetate, the average error is +0.029 Zo and that without the acetate the 
error is —0.02%. In the presence of molybdate ions both methods yield results from 
0.10 to 0.30% too high. If an electric muffle is used for the ignitions a white pyro- 
phosphate is obtained and the error reduced to —0.05%. An PG, 

The Pyrophosphate Method for the Determination of Magnesium and Phosphoric 
Anhydride. Atice W. Epperson. J. Am. Chem. Soc., 50, 321-33 (Feb., 1928).—A 
careful, critical, and much needed study of this most troublesome determination made 
at the U. S. Bureau of Standards. ‘‘Probably no determination in analytical chemistry 
has been the subject of a greater number of conflicting statements than that involving 
the precipitation of magnesium ammonium phosphate,’ states the author. After re- 
viewing the literature on the subject, all of the so-called standard methods are carefully 
checked, the results of numerous analyses being shown. Every detail in procedure 
is then subjected to a careful investigation. As a result, two standard procedures are 
carefully and fully outlined, one for magnesium and one for phosphoric anhydride, 
and a critical discussion of the possible errors incident to each is added. “The general 
impression of great difficulty and inaccuracy that has surrounded the determination of 
magnesium and phosphoric anhydride as magnesium ammonium phosphate is largely 
the result of the mass of conflicting statements and publications on the subject. The 
standard procedures here recommended have been found to give accurate results with 
reasonable care and the data presented should answer many questions as to the value 
of recommendations to be found in the literature on the subject.’’ This excellent, 
important, and authoritative contribution should be carefully read by every teacher of 
quantitative analysis. A. FB. 

A New Method for Separating Arsenic from Antimony. L. W. McCay. J. Am. 
Chem. Soc., 50, 368-73 (Feb., 1928).—From a hydrofluoric acid solution of arsenic and 
antimonic acids, made weakly but distinctly ammoniacal, silver nitrate in excess com- 
pletely precipitates the arsenic as the silver arsenate, quite free from antimony. The 
arsenic may be determined by dissolving the precipitate in nitric acid and titrating the 
silver by Volhard’s method. The antimony may be determined in the filtrate by re- 
moving excess silver salts with HCl, reducing with sulfur to antimonious acid in the 
presence of strong sulfuric acid, and titrating with standard permanganate or bromate 
solution. A..P. i, 

A Revision of the Atomic Weight of Titanium. The Analysis of Titanium Tetra- 
bromide. G. P. BaxTER AND A. Q. ButtER. J. Am. Chem. Soc., 50, 408-15 (Feb., 
1928).—In two recent papers the purification and analysis of titanium tetrachloride 
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have been described. ‘The computed atomic weight based on this work is 47.90, a value 
lower than the value of 48.10 at present accepted. In this paper the authors describe 
the preparation and analysis of the tetrabromide. ‘The value obtained for the atomic 
weight is again 47.90, checking the previous determination. All refinements of — 
incident to such determinations are described. A. P. 
Alkali Earth Metals in Saccharate Solution and Their Use in Alkalimetry. i Cc. 
SHEAD. J. Am. Chem. Soc., 50, 415-6 (Feb., 1928).—The author suggests a method 
which has been tried and found satisfactory for preparing carbonate-free alkaline so- 
lutions of accurately known normality by a single weighing. ‘The method consists in 
dissolving pure calcium, preferably in the form of small sticks, in 830% cane sugar so- 
lution. The calcium may be weighed in the air without sensible error, dissolves rapidly, 
and the solution so prepared may be titrated directly against carbonic acid, acid potas- 
sium phthalate, or succinic acid, using the common indicators. Need is indicated for 
a commercial source of very pure metallic calcium in quantity and at a reasonable price. 
A. PR. 

Thirty-Fourth Annual Report of the Committee on Atomic Weights. Determina- 
tions Published during 1927. G. P. Baxter. J. Am. Chem. Soc., 50, 603-17 (Feb., 
1928).—Determinations have been published during 1927 on the following elements: 
boron, carbon, nitrogen, neon, chlorine, scandium, potassium, argon, yttrium, silver, 
antimony, and dysprosium. Each of the above determinations is briefly but critically 
discussed and essential data given. A table of atomic weights is given for 1928. De- 
partures from 1927 values are shown in the case of elements helium, argon, dysprosium, 
neon, and yttrium. ‘The atomic weight of potassium is classed as still a doubtful. 

PB. 

An Attempt to Prepare Triatomic Hydrogen. H.M.SmMaAtiwoop AnD H. C. UREy. 
J. Am. Chem. Soc., 50, 620-6 (Feb., 1928)—The preparation of an active form of 
hydrogen supposed to be triatomic has been reported by a number of investigators. 
The observed properties of this supposed new modification are given. Recent workers, 
a list of whom is given, having failed to duplicate the results, the authors attempted 
its preparation by five methods; namely, corona discharge, ozonizer, combustion of 
oxygen in hydrogen, passage of hydrogen over hot metals, and vacuum discharge. All 
the attempts were unsuccessful. The conclusion of the authors is that the existence of 
triatomic hydrogen is not as certain as has been supposed. A. PP. B. 

Chemistry—The Slave of the Lamp. J. Apam Watson. Chem. & Ind., 47, 
115-8 (Feb. 3, 1928).—Since everyone will not agree that chemistry is the trunk of the 
tree from which the branches of zoélogy, botany, geology, and physics start, it may be 
better to call chemistry the ‘drudge,”’ the “servant” or ‘‘the slave of the lamp.”’ This 
is not a degrading position for is not the chemist the final arbiter in most cases of scientific 
dispute? 

From problems dealing with the composition of distant stars to those dealing with 
more earthly geology the chemist is of first assistance. Only in the field of weather fore- 
casting is chemical aid apparently absent. No one will question the part played by 
the chemist in modern industry. ‘Is there so much difference (aside from that of time) 
between the slave of Aladdin’s Lamp who in a moment conjured up beautiful palaces 
and piles of gold and jewels and the chemist who has made aniline dyes and artificial 
rubies?” we Owe it to ourselves and to our science to see that all who handle 
the lamp should show due appreciation for its slaves.” Bae 

Atomic Hydrogen as an Aid to Industrial Research. Irvinc LANGmuIR. Chem. 
& Ind., 47, 134-9 (Feb. 10, 1928).—An i ene address delivered by Dr. Langmuir 
after receiving the Perkin Medal on Jan. 138, 1928. 

Two types of industrial research are Sedo one has to do with the attempted 
solution of specific problems arising in plant practice; the second deals with the solution 
of more general problems, of true scientific interest. As an illustration of the value 
of the second method the development of the gas-filled electric light bulb is discussed 
in some detail. 

The question is raised as to whether our schools and colleges do not devote so much 
time to imparting information that they neglect to teach the student how to get for him- 
self knowledge that he may use. ‘‘Even in grammar school, children are crammed 
with more information on arbitrarily selected subjects than the average well-educated 
adult can retain.’”’ ‘The most valuable things to be learned are often those learned spon- 
taneously through interest aroused by a good teacher. 

Dr. Langmuir also outlines his views as to the value of hobbies and illustrates his 
point by mentioning some of his own and the things that he has learned — a. 

Zee 
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New Developments in the Colleges of Arts, Literature, and Science—University of 
Chicago. C. S. Boucuer. Bull. Am. Assoc. Univ. Profs., 14, 147 (Feb., 1928).— 
Many of the introductory courses for students of the junior college have been reorgan- 
ized for both content and method of presentation. Among the courses so revamped 
are: Economics and History. 

Another project which the faculty of these colleges has under study is a battery 
of achievement tests which may be used in determining achievement in such fields as 
languages, such attainment when once reached to serve as a substitute for certain course 
requirements. 

Efforts are under way for releasing students who are superior both in ability and 
earnestness of application from the lock-step of nothing but formal classroom perform- 
ances. Honors courses largely divorced from course requirements are open to such 
students and are being used by them. B.C. i, 

Constancy of Scholastic Achievement in High School and College. M. Eustace 
Broom. High Sch. Teacher, 4, 81 (Feb., 1928).—The writer has followed up the 
college records for two years’ work of some sixty members of the Parker School of San 
Diego in order to see how their graduates fare in college and to note the correlation of 
Parker and College marks. ‘Their results indicate that those students who ranked 
highest at Parker, ranked in the uppet group in the College which they attended. The 
general correlation, however, was low: 0.378 according to the Pearson formula with a 
probable error of 0.077. E. L. M. 

Teaching Teachers. Wm. M. Lewis. Bull. Am. Assoc. Univ. Profs., 14, 1414 
(Feb., 1928).—The author makes the point that while we have “gone far . . . through 
orientation courses in adjusting the freshmen to his new surroundings’’ we have neglected 
another group—the “young instructors fresh from their graduate studies.’”’ ‘Their 
growth as teachers through “the trial and error method may be hurtful to student and 
to teacher alike.”’ A faculty committee on teaching is suggested which could “through 
conference with the young instructors (during). . the first weeks of introduction to their 
task, impart and perpetuate methods and principles of recognized effectiveness. 
Through the year there should be provided a seminar for instructors . . where they (may) 
discuss . . with their more experienced colleagues . . their teaching problems and receive 
(their) sound counsel.’”” There should also be provided in the college, for the benefit 
of members of its senior class who are interested in teaching, an intelligently directed 
course in problems and methods of teaching and, in addition, including something of 
the opportunities in college-teaching as a career. Bu CS HH. 

News and Views. Anon. Nature, 121, 218 (Feb., 1928).—Sir William Bragg 
lectured at the Royal Institution on Faraday’s notebook. He stressed the importance 
of F.’s work on ice crystals in the present-day study of glacialmovements. T. M. M. 

Science and Leadership. Eprirortay. Nature, 121, 233-5 (Feb. 18, 1928).—The 
viciousness of the practice of too early specialization in preparatory school is stressed. 
The study of science is suffering from the same cause which brought on the revolt against 
the classical education, obscuring of the purpose of the study by a mass of technical 
trivialities, and the _tendency of teachers to look at their subjects from the inside. It 
is suggested that science, taught more broadly, with a general view to its effect on our 
environment, would be an excellent training for statesmen and leaders. ‘This does 
not mean that the true research scholar should be deflected from the pursuit of new 
knowledge, but that the men of less genius but valuable training and expert knowledge 
should be given more executive power, and the prejudice against the expert in that 
capacity be diminished. This existing prejudice is natural, due to the inability of a 
true scientist to change his findings to suit the particular political party in power. But 
if the scientists were in higher positions in state and industry, as they are on the con- 
tinent of Europe, scientific discoveries would be applied more quickly to industry, and 
there would be more efficient administration of finance, politics, and law. ‘The first 
step to this result is for the teachers of science to appreciate the social implications of 
their studies and bring them to the realization of their students. T. M. M. 

The Range of the Scientific Faculty. Eprrorra,. Nature, 121, 269-71 (Feb. 25, 
1928).—In an address before the Science Masters’ Association, Sir’ Richard Gregory 
protests against the neglect of science by teachers of English and pleads for some literary 
man to interpret scientific discoveries to the lay mind. The editorial protests that the 
literary mind is incapable of understanding science, because it lacksa faculty of intelligence 
acquired onlyby thefew. ‘The use of speech (and its higher development, writing), hands, 
fire, and the possession of commercial ability are the inborn distinctions between man and 
beast. ‘The art of scientific discovery is a modern addition to man’s abilities. Mere 
science, which is but exact knowledge, is not to be confused with scientific method, without 
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which expression cannot be given to the things scientists discover. Hence no literary 
man can be science’s prophet, but only one of her own ranks, gifted with the ability of 
expression, which is after all one of man’s fundamental qualities. The remedy is in 
the schools. Rhetoric must be taught to scientific students, and science must be taught 
not as an accumulation of facts but as a method as applied to ordinary life. T.M.M. 
News and Views. Anon. Nature, 121, 2938-4 (Feb. 25, 1928).—Sir William 
Bragg continued his lectures on Faraday’s notebook. He discussed F.’s study of gold 
films and suspensions, and their importance in the development of colloid ig ges 
Growth through Reading. J. L. Bennetr. J. Nat. Educ. Assoc., 17, 69-72 
(March, 1928).—Mr. B. suggests eight books which will give anyone a wider view- 
point of present-day knowledge. These books are: ‘“The New Universe,” by Baker Brow- 
nelJ, ‘Science as Revelation,” by J. M. Watson, ‘“Why We Behave Like Human Beings,” 
by George A. Dorsey, ‘“‘A Modern Book of Criticism,” by Ludwig Lewisohn, ‘‘Heretics,” by 
G. K. Chesterton, “A Modern Symposium,” by G. Lowes Dickinson, ‘“The Story of Philoso- 
phy,” by Will Durant, “‘A Map of the World of Knowledge,” by Sidney Morse. A. E. C. 
Protecting Teachers’ Investments. A.B.HENDERSON. J. Nat. Educ. Assoc., 17, 
75-6 (March, 1928).—The two things most needed to give greater protection on teachers’ 
investments are better selection of securities and greater diversification of risks. To 
obtain these it is suggested that the teaching profession create its own trust. The 
executive committee should examine the complete list of securities at regular intervals 
and a small staff should be retained to study companies, etc. A. E. C. 
Shall College Doors Be Closed? Epirormat. J. Nat. Educ. Assoc., 17, 84 
(March, 1928).—The majority of taxpayers “know that this country can afford a longer 
period of schooling for its youth. Without the conservation of youth no other conser- 
vation is worthwhile. The administrator faced by the demand for buildings, equip- 
ment, and instruction has little time to consider individual student needs. Since college 
salaries are low, it is oftentimes impossible to obtain trained teachers. Parents feel 
that freshmen failures are due to immature instructors and that college doors should 
not be closed to students on the judgment of these instructors. We should also hold 
the doors of opportunity open to the less gifted. ‘The democratic view insists that even 
the stupid and wayward grow, that their growth can be guided to the advantage of them- 
selves and society and that it is reasonable to expect schools to change their curriculums 
and to perfect their teaching as new problems arise. AB. €. 
Teachers’ Salaries—Present Position. J.K. Norton. J. Nat. Educ. Assoc., 17, 
85 (March, 1928).—Teaching today occupies a disadvantageous economic position. In 
the past few years, salaries have been increased, but they will have to be increased to 
a greater extent before teaching service will have the economic foundation which its 
importance justifies. A graph and a summary of salaries is given for various groups 
of teachers and other employed groups. A. E. C. 
Science Instruction at Seattle. DEPARTMENT OF SCIENCE INSTRUCTION OF N. E. A. 
J. Nat. Educ. Assoc., 17,94 (March, 1928).—Parts from four speeches delivered at the 
Department of Science Instruction sessions are given. ‘The first on “An Outdoor Mu- 
seum as a Means of Nature Education,” by F. W. Schmoe. He stresses the marvelous 
opportunity for nature study on Mount Rainier with its examples of vulcanism and 
glaciation. ‘The second by W. L. Finley on ‘“‘Nature Education through Motion Pic- 
tures.” ‘The third, ‘““The Chains of Prometheus—Changes in Our Concepts of Rights 
and Duties Imposed upon Us by Our Increasing Knowledge,” by B. C. Gruenberg. His 
conclusion was, “advancement of science means not only deriving new power and new 
freedom out of new insight, it means also the acceptance of new discipline, new obliga- 
tions, new restraints upon our impulses and prejudgments. We cannot have the torch 
without the chains.”” The fourth by F. A. Osborn, on “Statistical Study of the Prepa- 
ration of Science Teachers in the Accredited Schools of the State of Washington in 1922 
and 1927.” Science teachers as a group lack preparation in the subject taught. 
& 5... 
The Taxpayer and the Junior College. A. M. Frazmr. Am. Educ. Digest, 47; 
291 (March, 1928).—The junior college, by adding two years of educational and chrono- 
logical age to the student before he leaves the parental influence conserves manhood 
and womanhood. It provides the ambitious student with two years of college work 
and often opens opportunities for attendance at a senior college. Its scholastic achieve- 
ment compares favorably with that of the freshman and sophomore years in standard 
colleges, surpassing itin some ways. It saves the parent of each student enrolled several 
hundred dollars, annually. It can be made to save the taxpayer millions of dollars 
without lowering the quality or the scope of the two first years of college. J. W. H. 





Ohio State University. The Ohio State 
Chemistry Teachers’ Association coéper- 
ated with the Eighth Annual Ohio State 
Educational Conference held in Colum- 
bus, April 12-14, 1928. ‘The following 
items were planned with the interests of 
the chemistry teachers of Ohio in mind. 

Thursday: Dinner and Business Meet- 
ing of Executive Committee of Ohio State 
Chemistry Teachers’ Association at 6.30 
at the Faculty Club. 

Friday: 9.30 a.m., in Physics Building 
Auditorium. Address ‘Stars and Atoms,” 
by Professor Harvey Lemon of Univer- 
sity of Chicago; Address ‘‘Historic Back- 
grounds in Science Teaching,” by Prof. 
William E. Henderson, O. S. U. 

12.15 p.m. Luncheon of Chemistry 
Teachers and their friends in Campbell 
Hall. 

2.00 p.m., in University Chapel. Ad- 
dress “Sunshine and Life,”’ by Dr. W. T. 
Bovie of Northwestern Medical School. 


Western Reserve University. Dr. 
Harry B. Weiser, professor and head of 
the department of chemistry of Rice In- 
stitute, Houston, Texas, will give two 
courses of thirty lectures each in the field 
of colloid chemistry in the forthcoming 
summer session at Western Reserve Uni- 
versity beginning June 18th. 

The first course, “The Colloid Chemistry 
of the Hydrous Oxides and Their Applica- 
tions,”’ will deal with the general theories 
of colloid chemistry with reference to the 
hydrous oxides. Special consideration 
will be given to the theories of gel struc- 
ture and mechanism, with a discussion 
from the standpoint of colloid chemistry 
of such technical processes as tanning, 
mordant dyeing, the setting of cement, 
water purification, water softening by base 
exchange gels, etc. 

The second course, ‘‘Adsorption: Gen- 
eral Theory and Applications,” will deal 


with the nature and mechanism of adsorp- 
tion and its relation to contact catalysis, 
the stability of colloidal solution, emulsifi- 
cation, the permeability of membranes, 
photochemical sensitivity, etc. 

In addition, the members of the Uni- 
versity staff will offer a complete series of 
courses in the various fields of chemistry. 


Northwestern University. Dr. Frank 
C. Whitmore, Chairman of the Division of 
Chemistry and Chemical Technology of 
the National Research Council, and head 
of the department of chemistry of North- 
western University, attended the annual 
“Students’ Meeting’ held under the 
auspices of the Indianapolis Section of the 
American Chemical Society on April 
13-14, 1928. ‘The subject of his lecture 
before the group of teachers was ‘The 
Habits of the Atoms.” At the banquet 
he spoke on “The Future of Chemistry 
and the Chemist.” 

Dr. Whitmore has been elected a 
Director of the American Chemical 
Society to fill the vacancy created by 
the election of S. W. Parr of the Uni- 
versity of Illinois to the Presidency of 
the Society. 


University of Pittsburgh. Professor 
Alexander Silverman, head of the de- 
partment of chemistry of the University 
of Pittsburgh, addressed the Glass Con- 
tainer Association of America at the 
Traymore Hotel, Atlantic City, Friday, 
April 27, on the Technology of Glass. 


University of Florida. Dr. T. R. Leigh, 
head of the department of chemistry, 
Dr. B. V. Christensen, prof. of pharma- 
cognosy in the College of Pharmacy, and 
Mr. B. J. Otte, Curator, attended the 
meeting of the Southern Division, Food 
and Drug Chemists’ Association, held in 
Jacksonville on March 27-29th. 

Professors A. P. Black and R. C. Good- 
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win attended the meeting of the Florida 
Section, American Water Works Associa- 
tion, held in Orlando on April 3-4th. 

The department of chemistry an- 
nounces the receipt from the City of St. 
Augustine of a valuable gift in the form of 
a completely equipped experimental water 
purification unit. It will be used in the 
regular course work in water chemistry 
and in pursuing research problems in this 
field. 

Dr. T. R. Leigh and Dr. F. H. Heath 
will offer courses in chemistry in the sum- 
mer school, the faculty of which has just 
been announced. Prof. A. P. Black will 
be Dean of Men. 

Dr. V. T. Jackson will spend the sum- 
mer traveling and studying in Europe. 


Northeastern Section, A. C. S. The 
Northeastern Section of the American 
Chemical Society has received a check for 
$1000 from Mrs. Robert W. Neff as a 
contribution to the Permanent ‘Trust 
Fund of the Section. Mr. Neff, who wasa 
manufacturing chemist in Boston for 
thirty years, died a short time ago. He 
was a member of this Section and was also 
treasurer of the board of trustees of this 
Fund. He was deeply interested in the 
plans to provide a permanent source 
of income for the Section and made pro- 
vision in his will for this substantial 
addition to the Fund of which the income 


only can be spent for constructive work 
in chemistry by the Northeastern Section. 


Lexington Section, A.C. S. The 127th 
regular meeting of the Lexington Section 
of the American Chemical Society was 
held at the University of Kentucky, 
Tuesday, April 17th. 

Major Benj. T. Brooks of New York 
spoke on “Chemistry in Warfare’ as 
used by the Army and Navy in coast 
defense and in mobile attack. The 
lecture was accompanied by motion 
pictures. 


Cincinnati Section, A. C. S. The 
298th regular meeting of the Cincinnati 
Section of the American Chemical So- 
ciety was held in the Chemical Auditorium 
of the University of Cincinnati, Wednes- 
day evening, April 25th. 

The speaker of the evening was Dr. 
James B. Garner, Director of Chemical 
and Engineering Research for the Hope 
Natural Gas Co., Pittsburgh, Pa., who 
presented a paper on “Natural Gas and 
Its Chemical Possibilities.” 

Before taking a position with the Hope 
Natural Gas Co., as Senior Research 
Fellow at Mellon Institute in 1914, Dr. 
Garner was professor of chemistry in 
Wabash College, Crawfordsville, Indiana. 
He has been successful both as a teacher 
and research director. 


COCAINE NO LONGER NECESSARY 


Cocaine has been widely used by nose specialists in spite of the toxicity and habit- 
forming tendencies of this dangerous drug. The double purpose for which it is used is 
to produce anesthesia and to shrink the mucous membranes. 

It has now been discovered that a combination of Butyn 1/2%, and Ephedrine 
1%, produces anesthesia and shrinks the mucous membranes, both actions being mark- 


edly prolonged with this solution. 


centration of cocaine used to producé equal anesthesia. 
is not habit-forming and requires no narcotic blank. 


The dosage used is much less toxic than the con- 


Butyn-Ephedrine Solution 
It was developed in the Research 


Department of the Abbott Laboratories, North Chicago, IIl., and is supplied in 1 oz. 


bottles. 





Principles of Metallography. RoseErt S. 
WILLIAMS, S.B., Ph.D., and Vicror O. 
HOMERBERG, S.B., P.D., Sc.D., Massa- 
chusetts Institute of Technology. Sec- 
ond edition. McGraw-Hill Book Co., 
New York City, 1928. ix + 259 pp. 
254 figures. 14 X 20.5cm. $3.00. 


The six chapters in this text are entitled: 
The Simple Alloy Diagram; Laboratory 
Methods in Metallography; The Alloy 
Diagram and Its Meaning; The Non- 
Ferrous Alloys of Technical Importance; 
Iron and Steel; The Macroscopic Exami- 
nation of Steel. ‘The authors’ purpose as 
stated in the preface is ‘‘to give to the 
general reader the fundamentals of metal- 
lography and to serve as an introductory 
text for those who are to specialize in the 
field of alloys.” 

Two very commendable features im- 
press the reader at once; the numerous 
and exceedingly well-done microphoto- 
graphs and the lucid and interesting style 
of writing. The more strictly chemical 
aspects of the subject are covered in the 
first and third chapters which give a fairly 
complete account of the various types of 
alloy diagrams. The Phase Rule is taken 
for granted and used but sparingly. Pos- 
sibly the student would get a better idea 
of the processes involved in forming an 
alloy if more cooling curves were included 
and the meaning of their various parts dis- 
cussed. 

For the student of chemistry who de- 
sires to get a more practical idea of metal- 
lography than can ordinarily be obtained 
from chemistry courses, the chapters on 
Laboratory Methods and the Macro- 
scopic Examination of Steel can be espe- 
cially recommended. The appendices of 
Outline of a Laboratory Course, Refer- 
ences, Industrial Alloys, Etching Solu- 
tions, Temperature Conversion Table and 
Melting Point and Atomic Weight Table 


all add to the book’s usefulness. Unfortu- 
nately, no author index is included, though 
numerous references are included as foot- 
notes. Findlay’s name is_ misspelled 
“Findley” on page 18. The mechanical 
construction is the usual high quality of 
the McGraw-Hill publications. 

This text can be most heartily recom- 
mended to all chemists who desire to ob- 
tain a brief insight into the subject of met- 
allography and its methods. 

W. M. Hoskins 


Radio-Elements as Indicators and Other 
Selected Topics in Inorganic Chemistry. 
Fritz PANETH. Professor in the Uni- 
versity of Berlin. The George Fisher 
Baker Non-Resident Lectureship at 
Cornell University, 1926-27. McGraw- 


Hill Book Company, Inc., New York, 


1928. 164 pp. 27 illus. 15 X 22.5 


cm. $2.50. 


This volume, dedicated to Professor 
Arthur Wesley Browne, contains the ma- 
terial of lectures delivered in English, then 
written in German, and later translated 
by Doctor Martha Doan. Three main 
topics are discussed: The Use of the Radio- 
Element as Indicators, The Group of 
Volatile Hydrides, The Natural System of 
the Chemical Elements. 

“The general principles underlying the 
use of radio-elements as indicators is based 
on the existence of an isotopic relation be- 
tween certain of the well-known inactive 
elements and the radio-elements. Since 
isotopes show identical chemical proper- 
ties it is possible to substitute a radio- 
element for its inactive isotope and to 
acquire information concerning the ele- 
ment in extremely dilute solutions.” 
Thus bismuth and thorium C are identical 
chemically. The processes of diffusion, 
solution, and volatilization are studied 
with mixtures of the active and inactive 





632 


JOURNAL OF CHEMICAL EDUCATION 


May, 1928 





isotopes. Numerous examples are cited 
where the radio-elements are employed as 
indicators in analytical chemistry, in elec- 
trochemistry, in colloid chemistry, in the 
determination of powder surface, in inor- 
ganic preparations, in technology, physics, 
and physiology. 

The group of volatile hydrides (part 
II) is treated under the following heads: 
Classification of the Hydrides; Prepara- 
tion of Volatile Hydrides of the Heavy 
Metals; Comparison of the Constants of 
the Volatile Hydrides; Comparison of the 
Volatile Hydrides with Other Volatile 
Compounds. 

The Natural System of the Chemical 
Elements (part III) has the following 
three chapters: Periodic and Non-Periodic 
Properties of the Elements; Isotopes, Def- 
inition of the Concepts ‘‘Chemical Ele- 
ment,” “Simple Element,’ ‘Complex 
Element;’’ The Number of Chemical Ele- 
ments. 

This is a most interesting and suggestive 
book and is a notable contribution to 
modern chemical theory. The transla- 
tion has been excellently done. 

JAMES M. BELL 


Thermionic Phenomena. EvuGENE BLocn. 
Maitre de Conférences a la Faculté des 
Sciences, Paris. ‘Translated by J. R. 
Clark, M.Sc., F. Inst. P. E. P. Dutton 
& Co., New York City. x + 145 pp. 
24 figures. 12 X 18.5cm. $2.50. 


Bloch’s book on thermionic emission 
was probably of far more value as a “‘Con- 
ferences Rapports” at the time it first 
appeared than it is today in the form of a 
translation by Clark, as no reference is 
made in this book to work done since 1920. 

The last chapter of eighteen pages de- 
voted to the application does not do jus- 
tice to this field, as well as being difficult 
to follow. Probably no other single phe- 
nomenon has been more carefully studied 
and generally applied in this decade than 
thermionic emission. It is a phase of one 
of our largest industries—the radio indus- 
try—which has grown up in this country 


since the book first appeared in its original 
form. 

The book is not recommended in general 
to physicists but should find a place in an 
introductory and historic treatment of 
thermionics quite readable by high-school 
teachers of science and professional people 
who do not care to go into the subject too 
deeply. There are a few mistakes and the 
careless use of mathematical equations 
may -cause annoyance to others than 
mathematicians or physicists, who are al- 
ready accustomed to these formulae. 
The book gives a very good picture of the 
development of thermionic phenomena. 
References are numerous and it gives the 
impression of being written by one who is 
a scholar inthe subject. The book is not 
as rigorous, complete, or so mathematical 
as is Richardson’s “Emission of Electricity 
from Hot Bodies,” from which much of the 
material was taken. 

C. H. KuNSMAN 


Fundamentals of Dairy Science. Asso- 
CIATES OF LorE A. RoGERS. American 
Chemical Society Monograph, No. 41. 
Chemical Catalog Company, N. Y., 
1928. 543 pp. 31 figures. 15 X 22.5 
cm. $5.50. 


This comprehensive monograph repre- 
sents the joint effort of no less than twenty- 


eight contributors. It covers an extensive 
field in an orderly and systematic manner. 
In fact, its coherence and uniformity of 
style as a manuscript is remarkable in view 
of the large number of individuals who 
contributed toit. Asa source of carefully 
selected facts gleaned from an extensive 
literature, it constitutes the most useful 
and authentic document in its field of sub- 
ject-matter. 

The monograph is divided into four 
parts, each of which is further subdivided 
into chapters. Part I, the constituents of 
milk, includes five chapters on the compo- 
sition of milk and milk products, proteins 
of milk, milk fat, pigments of milk, and 
lactose. In Part II, the physical chem- 
istry of milk and milk products are in- 





Vou. 5, No. 5 


RECENT Books 


633 





cluded chapters on acid-base and oxida- 
tion-reduction equilibria of milk, physical 
equilibria of milk, coagulation of milk, and 
freezing of milk and milk products. Part 
III, the microbiology of milk and milk 
products, covers sources and distribution 
of bacteria found in milk, metabolism and 
growth of bacteria in milk and milk prod- 
ucts, influence of physical and chemical 
factors on bacterial growth, and yeasts 
and molds of milk and milk products. 
Part IV, the nutritional value of milk and 
milk products, and the physiology of milk 
secretion, includes the two chapters bear- 
ing those titles, respectively. 

If any general criticism of this book is 
made, it will be that of too great brevity 
in certain sections. This appears to be 
particularly true of the first few chapters. 
Thus the bases for certain conclusions are 
not invariably laid in an adequate manner, 
which results in a somewhat didactic style. 
Certain inconsistencies in the use of chemi- 
cal symbols likewise appear. A few addi- 
tional words or phrases in the section deal- 
ing with the methods of examination of 
milk fats would aid materially in the inter- 
pretation of analytical data. 

Part II, the physical chemistry of milk 
and milk products, is particularly attrac- 
tive to the reviewer. This difficult phase 
of dairy science is treated in a manner that 
is both unique and unusually adequate. 

Each chapter is followed by a list of the 
references which are cited in the text. In 
this manner a bibliography, totaling more 
than 1300 papers, is included in the mono- 
graph. 

In view of its completeness, this book 
should prove useful to a wide range of in- 
terests. Teachers of various branches of 
dairy science will undoubtedly use it ex- 
tensively as a convenient source of mate- 
rial. In addition, it should have a wide 
sale among technologists, and manufac- 
turers of dairy products. 


C. H. BAILEY 


Notes on Practical Water Analysis. 
W.D.Co.iuws. United States Govern- 
ment Printing Office, Washington, D. 


C., 1928. 27 + v pp. 14.5 X 23.0 


em. $0.10. 


The methods used by the United States 
Geological Survey for analysis of the 
mineral content of waters are described 
in Water Supply Paper 596-H which 
bas recently been issued under the above 
title as Pages 235-261 of ‘Contributions 
to the Hydrology of the United States.” 
Copies may be obtained from the Super- 
intendent of Documents. 

O. REINMUTH 


Colloid Symposium Monograph. Vol. V. 
Edited by Harry B. WEISER. The 
Chemical Catalog Co., New York 
City, 1928. 394 pp. 15 X 22 cm. 
$6.50. 


This volume contains the twenty-four 
papers delivered at the Fifth National 
Symposium on Colloid Chemistry held at 
the University of Michigan, June 23 
to 25, 1927. Needless to say it is 
indispensable to the library of every col- 
loid chemist, and it would be a valuable 
addition to any chemical library. 

The titles included are as follows: 

1. “Unity in the Theory of Colloids,” 
H. R. Kruyt. 

2. “The Stability of Emulsions, Mono- 
molecular and Polymolecular Films. 
Thickness of the Water Film on Salt 
Solutions and the Spreading of Liquids,” 
Wm. D. Harkins. 

3. “Adsorption and Crystal Form,”’ 
Chas. H. Saylor. 

4. “Adsorption from Solution by Ash- 
Free Adsorbent Charcoals,” E. J. Miller. 

5. “Some Unsolved Problems in the 
Molecular-Kinetic Behaviour of Colloidal 
Suspensions,’ E. O. Kraemer. 

6. “The Measurement of Adhesion 
Tension, Solid against Liquid,” F. E. 
Bartell and H. J. Osterhof. 

7. “Investigations on Molecular Sieve 
Membranes,’’ Leonor Michaelis. 

8. “Synthetic Kidneys,” Wilder D. 
Bancroft and R. L. Nugent. 

9. “The Chemistry of Body Processes; 
The Nature of the Action between Gelatin 
and Electrolytes,’’ A. L. Ferguson. 
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10. ‘‘Physico-Chemical Studieson Pro- Nitrocellulose Solutions,’ John  K. 
teins—III. Proteins and the Lyotropic Speicher and G. H. Pfeiffer. 

Series,” Ross A. Gortner, W. F. Hoffman, 18. “The Cellulose Nitrates,” James 
and W. B. Sinclair. Craik. 

11. “Relation of Hydrophilic Colloids 19. “The Influence of a Second Liquid 
to Winter Hardiness in Insects,” Wm. pon the Formation of Soap Gels,” 
Robinson. ; , ; Harry N. Holmes and Ralph N. Maxson. 
7 12. “Colloid Types,” Eugene C. Bing- 20. “Colloidsin the Electro-Deposition 

am. of Metals,’ Wm. Blum. 
F “a i pianos sey om Casein Glue, 21. “Colloidal Ferric Hydrate in Mold- 
e) use : 

sis : Sand,’”’ Geo. G. B d Clyde C. 

14. “Plasticity and Solvation of Cellu- tig 7 siniailon ead 
lose Esters,” S. E. Sheppard, E. K. 22. “Hydrated Portland Cement as a 
Carver and R. C. Houck. Colloid,” Alfred H. Whit 

15. “A New Rapid Extrusive Type of 93 ORR ' 1 , : 1 
Plastometer,” Paul M. Giesey and S. d 5 Ae jo . — tg _ pene. 
ieee . — rough Wood Membranes, 

16. “The Falling Sphere Viscometer - J : Stamm. ‘ . 
and Plasticity Measurements,” H. E. _-24 “The Physical Chemistry of Color 
Phipps. Lake Formation,’ Harry B. Weiser and 


17. “The Falling Ball Method for the E- E- Porter. 
Measurement of Apparent Viscosity of O. REINMUTH 


Chicago Doctors Find Remedy for Seasickness. Seasickness may cease to be 
the voyager’s bugbear if experiments of Drs. J. Frank Pearcy and Daniel Hayden of 
this city are substantiated by further tests. 

The possibilities of the new remedy came to light when the doctors were making 
experiments to determine the depressant effect of the common drug, sodium nitrite, 
on the mechanism of the middle ear that controls the balancing of the human body, 
they stated in a report of their work to the American Medical Association. 

“Believing that seasickness is due mostly, if not completely,” they explained, “‘to 
over-stimulation of the vestibule (of the middle ear), we felt that the nitrites offered 
a direct attack at the long-sought but never-attained cure for the terrible malady of the 
ocean voyage.” 

So when Dr. Hayden was about to take a trip abroad he sought to put his theory 
to the test, but none of the passengers on the trip going over the Atlantic accommodated 
by becoming ill. On the return voyage, however, sixteen succumbed and were divided 
into two groups of eight each, one of which received the nitrite treatment while the 
others were kept under observation as controls. Every attempt was made to have 
patients with equally acute symptoms in each group. 

The controls were prostrated for about two days, but the others who received 
from three to five grains of sodium nitrite every two hours until they were relieved 
were comfortable on deck and able to eat meals in four hours. There was no recurrence 
of symptoms. 

‘Although the work has a sound experimental basis,”’ they declared, “the actual 
tests having been adequately controlled and 100 per cent cures obtained, we expect 
to use nitrites in a much greater series before drawing final conclusions. We are certain 
that they will cure many cases of seasickness but it is possible that there are cases that 
will not be cured.— Science Service 





